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SECTION|. INTRODUCTION

The 2011-2012 Hudson River Striped Bass Program is designed to catch, tag, release and recapture
age 1+ and age 2+ striped bass for the purpose of estimating the size of the mid-winter population.
Because no marked hatchery fish were stocked since 1995, and no hatchery fish have been recaptured
since 1998-99, striped bass caught during the 2011-2012 program will no longer be checked for the
presence of magnetic coded wire tags that were implanted in all hatchery fish.

Atlantic tomcod is one of the species whose population has been monitored as part of the Atlantic
Tomcod Program. Accurate estimates of abundance, which are only available since the 1982-1983
sampling season, indicate that the population size of Hudson River Atlantic tomcod has varied widely
between 0.09 and 12.5 million fish. Data from the 1985-1986 through present Atlantic tomcod
programs indicate that accurate estimates of Atlantic tomcod abundance are obtained by tagging and
releasing Atlantic tomcod captured in box traps in the middle estuary during December through
February and examining the catch of Atlantic tomcod in trawl samples taken in the lower river during
February through April. Prior to 1998-1999 Atlantic tomcod captured and released from the box
traps were marked with finclips. Beginning in the 1998-1999 program, Atlantic tomcod released
from the box traps were marked with a visual implant tag rather than finclips to provide information
on the distribution, movement rates and growth of individual fish. Visual implant tags will be used to
mark Atlantic tomcod during the 2011-2012 program although finclips may be used to mark large
batches of fish if the field crew leader determines that doing so would substantially minimize tagging
mortality.

The objectives of the 2011-2012 Striped Bass/Atlantic Tomcod Program are to:

A. Striped Bass Program

1. describe the catch characteristics of the 9-m trawl used to capture striped bass in the
lower Hudson River during the winter,

2. describe the length- and age-distribution of striped bass in the lower Hudson River
during the winter,

3. estimate the abundance of age 1+ and age 2+ striped bass overwintering in the
lower Hudson River,

maintain a collection of striped bass scales, and

compare the results obtained in A1-A3 with those reported from previous years.

B. Atlantic Tomcod Program

1. estimate the abundance, sex ratio and age structure of Atlantic tomcod in the
Hudson River,

2. describe the biocharacteristics of Atlantic tomcod in the Hudson River,

compare the results obtained in B1-B2 with those reported from previous years.

The objectives of the Striped Bass Program will be accomplished by trawling for 24 consecutive
weeks in the lower Hudson River, including upper New York Harbor, from the week beginning
Monday, 31 October 2011 through the week ending Friday, 20 April 2012.

The objectives of the Atlantic Tomcod Program will be accomplished by developing a population
estimate for 2011-2012 using upriver box traps as the marking gear and downriver trawls as the
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recapture gear. The box trap program will be conducted for 13 consecutive weeks from Monday, 5
December 2011 through Friday, 2 March 2012. During the 1998-1999 program we ceased marking
Atlantic tomcod with finclips and began using visual implant tags inserted in the right operculum to
help provide information on the distribution, movement rates and growth of individual fish. During
the 2011-2012 program all Atlantic tomcod will be marked with visual implant tags, although finclips
may be used to mark large batches of fish if the field crew leader determines that doing so would
substantially minimize tagging mortality.

Normandeau will process all Atlantic and shortnose sturgeon in accordance with the terms and
conditions of the Permit To Take Protected Species For Scientific Purposes Permit No. 1580-01
(Appendix 4).

Normandeau will determine the identity and length distribution of all remaining fish in the trawl
sample after the sturgeon, striped bass and Atlantic tomcod have been processed. Fish will be sorted
into length groups in accordance with division length limits set in the weekly Normandeau Associates
Division Cutoffs list for 2011-2012 and returned to the river alive.

Collecting permits for the 2011-2012 striped bass and Atlantic tomcod Programs issued by the states
of New York and New Jersey are shown in Figure I-1.

22800 Striped Bass-Tomcod 2011-12 SOP.doc 10/18/2011 Normandeau Associates, Inc.
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Figure I-1.  Collecting permits for the 2010-2011 Hudson River Striped Bass and Atlantic Tomcod
Programs
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Figure I-1. (Page 2 of 7)
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Figure I-1. (Page 3 of 7)
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Figure I-1. (Page 4 of 7)
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Figure I-1. (Page 5 of 7)
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Figure I-1. (Page 6 of 7)
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Figure I-1. (Page 7 of 7)
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SECTION Il.  STRIPED BASS/ATLANTIC TOMCOD TRAWLING

1.0 GEAR DEPLOYMENT

A 9 m trawl will be used (Table II-1). Note: The 9 m trawl used prior to the 2010-2011 survey
was worn and a new net was built prior to the start of the 2010-2011 survey. However, the 3
mm twine diameter, 3.8 cm stretch mesh netting used to form the body of the cod end of the 9 m
trawl was no longer manufactured, requiring mesh of the cod end to be made with 2.2 mm
diameter (0.086 inch) green polyethylene twisted twine.

Table 11-1. Specifications of the 9 m Trawl used for striped bass trawling during the 2011-
2012 program.

GEAR CODE =49

Head rope length 6.9 m (23 ft)
Foot rope length (Sweep) 9.0 m (30 ft)
Legs 6.0 m (20 ft)
Net body length 52m (17 ft)
Net body mesh 7.0 cm (2.75 inch) stretch mesh of 2 mm

diameter (0.078 inch) green polyethylene
twisted twine

Cod end section length 2.3 m (7.5 ft)

Cod end section mesh 3.8 (1.5 inch) stretch mesh of 2.2 mm diameter
(0.086 inch) green polyethylene twisted twine

Doors (steel V-doors) 1.0 m (3 ft)

Roller Gear 25.4 cm (10 inch) rollers spaced with 5 cm (2

inch) cookie disks

1.1.1 A 9 mtrawl (Table II-1) will be deployed in the Hudson River for 24 consecutive weeks from
the week beginning Monday, 31 October 2011 through the week ending Friday, 20 April 2012. A
non-void sample is defined as having a USE_CODE of 1 (see Section II-1.1.9). All striped bass
caught will be measured to the nearest millimeter total length (mm TL), and examined for streamer
tags or tag wounds. All striped bass 2150 mm TL will be tagged and released from trawl samples.
Atlantic tomcod will be measured to the nearest mm (TL) and examined for visual implant tags or
finclips. Atlantic tomcod will not be tagged when caught and released from the trawl effort south of
the George Washington Bridge (Hudson River Mile 11), except in years when catch rates are low and
only when directed by Project Management following review of weekly catch summaries.
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1.1.2 Upper New York Harbor from the Battery (River Mile 0) to Liberty Island (Harbor Mile 4)
will be coded as STATION=4. The Hudson River from the Battery to the George Washington Bridge
(River Mile 11) will be coded as STATION=11. The Hudson River from north of the George
Washington Bridge (River Mile 12) to Dobbs Ferry (River Mile 23) will be coded as STATION=12.
The Hudson River north of Dobbs Ferry (River Mile 24) to Croton Point (River Mile 33) will be
coded as STATION=13. The Hudson River from north of Croton Point (River Mile 34) to Grassy
Point (River Mile 38) will be coded as STATION=14.

1.1.3 Trawl sample sites are located off current NOAA navigation charts using aids to navigation,
soundings, bottom type, and landmarks in the river channel and shoal areas. The following site
designations are used for trawl samples:

SITE =4 west of river channel (<20 feet of depth)
= 5 river channel (>20 feet of depth)
= 6 east of river channel (<20 feet of depth)

1.1.4 The trawl will be deployed against the ambient current for 10 minutes (of fishing time on the
river bottom) at an appropriate engine RPM in a manner which maximizes the catch of striped bass
>150 mmTL and minimizes mortality. A wire:depth ratio of between 2:1 and 4:1 is maintained for
each tow depending on river current and bottom conditions.

1.1.5 Normandeau’s sampling vessel, the R/V Pannaway will deploy the 9m trawl. Normandeau’s
R/V Woody | will be used as a back-up vessel.

1.1.6 Ifasampling day is missed due to weather, river conditions, or gear problems, the day may
be rescheduled for the first Saturday following the missed day.

1.1.7 At the end of the 10 minute tow the trawl is retrieved and the cod end is carefully transferred
from the water into one or more “fish totes” filled with fresh river water on the deck of the vessel. A
fish tote is a plastic container measuring 28" long, 16" wide and 11" deep. The catch is then sorted
into sufficient fish totes to handle the catch. For striped bass > 300 mm place no more than 20 fish
per tote. The water level in the fish totes should be kept full and replaced with fresh river water as
needed. Striped bass and Atlantic tomcod will be processed first, except for species requiring special
handling (sturgeon), which are handled as outlined in Section 1I-4.0. The by-catch will be processed
last.

1.1.8 For catches of striped bass that exceed 100 fish and long processing times (i.e., > 2 hours) are
anticipated the aluminum holding tank (Figure II-1) should be used. Samples (samples containing
more than 100 striped bass) collected without the use of the aluminum holding tank will have a “1”
marked in the COMMENTS of the S1 Card type of the field data sheet and a note written explaining
why the tank was not used (e.g. rough water conditions).

1.1.9 Each sample collected will be assigned a Use Code (1, 2, or 5) that defines its use in
analytical tasks. Use Code 1 samples will be samples from which valid data were collected and no
sampling problems were encountered. A Use Code 1 sample has no loss of any striped bass or
Atlantic tomcod due to equipment damage, and the sample was collected as specified in Sections II-
1.0 through 1I-1.1.8 above. Use Code 1 samples will be used for all analytical tasks. Use Code 2
samples will be collections in which tow was completed and at least one “target” fish species (striped
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bass, Atlantic tomcod, shortnose or Atlantic sturgeon) was captured, but sampling problems were
encountered causing a deviation from the deployment procedures specified in Sections II-1.0 through
II-1.1.8 above. Examples of deviations from the deployment protocols include, but are not limited to,
a tow duration of less than 10 minutes, or finding a tear in the net mesh when the gear was retrieved.
Use Code 2 samples will be excluded from calculations involving catch per unit of effort, length-
frequency distribution, or mark-recapture abundance estimates, but would be useful for identifying
and describing cross-year recaptured fish or for food habits. Use Code 5 samples are Use Code 2
samples where no target fish are caught due to failure to collect the sampling device, such as
“hanging down” the net or other catastrophic failure of the sampling procedures. Use Code 5 samples
will be excluded from all analysis.

Use CODE DEFINITIONS

Use CODES DEFINITION

1 Assigned to samples when there are no sampling problems

2 Assigned to samples when sampling problems are encountered but markable
striped bass, Atlantic tomcod, or species requiring special handling (Atlantic
and shortnose sturgeon) are caught. All fish are processed as USE_ CODE=1
samples.

5 Assigned to samples when sampling problem are encountered and no
markable striped bass, Atlantic tomcod, unusual species, any species
requiring special marking are caught (i.e., Void).

1.1.10 Water quality samples will be taken for each trawl sample. Temperature and conductivity
will be recorded at the surface and bottom. Temperature is recorded to the nearest 0.1°C, and
conductivity to the nearest scale unit using a YSI Model 85 Handheld Oxygen, Conductivity, Salinity
and Temperature System (Y SI 85) or the YSI Professional Plus (Section VI).

1.1.11 If catches of Atlantic tomcod in the box traps are low, supplemental trawling may be
conducted with a small (16 ft) trawl (GEAR CODE= 02) in areas near the most productive box traps.
These trawls will be coded by RIVER MILE and SITE.

2.0 TRAWL SAMPLE PROCESSING — STRIPED BASS

21 Striped bass will be removed from the holding facilities using the following procedures
designed to minimize handling stress:

1. fish will be removed from the holding facility using a fine-mesh dip net or brail,
2. all surfaces that will come in contact with alive fish will be wet,
3. striped bass will never be picked up or handled by eye sockets, gill arches, isthmus, or

opercular flaps,

4, struggling fish will be quieted by covering the head and eyes with a wet hand or cloth,
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5. tags will be applied by personnel who have prior experience or training, and
6. all personnel handling striped bass will have wet hands or wear wet gloves.

All striped bass will be measured to the nearest mmTL.

2.2 Determine and record the release recapture status and condition of all striped bass at the time
they are removed from the net. Categories will include:

Fish is alive and in good condition at time of capture and released
alive; tagged if 2150 mm TL.

Fish is in apparent good condition when released but died in water
and is not recovered (e.g. predation by gulls).

Recaptured, tagged fish with a Hudson River Foundation (HRF) tag
(the tag we apply). Tag legend is readable and in good condition.
NOTE: good condition for the tag legend is defined as, if in the
judgment of the person applying the tag, the legend would be
readable if the fish was recaptured next year. Fish is released alive

Recaptured, tagged fish (HRF tag) is dead at time of capture or would
not survive if released. The tag legend is readable and in good
condition. Fish is appropriately labeled and taken to lab for autopsy.

Striped bass provided to researchers or outside agencies that were
alive and in good condition at the time of collection.

As above for REL REC=3, A D=1 but fish were dead or in poor
condition at the time of collection.

Suspected hatchery striped bass, based on a second dorsal finclip or
magnetic tag detection, recaptured alive; take a scale sample, freeze
or preserve fish in 70% ethanol, and take fish to lab for tag
verification after proper labeling. (N/A after 1998-99).

As above (REL REC=4) but fish is dead at time of capture or would
not survive processing; take a scale sample, freeze or preserve fish in
70% ethanol, and take fish to lab for tag verification after proper
labeling. (N/A after 1998-99).

RELEASE- ALIVE-
RECAPTURE DEAD
CoODE CODE
(REL REC) (A D) DESCRIPTION
1 1
1 2
2 1
and in good condition.
2 2
3 1
3 2
4 1
4 2
5 1

22800 Striped Bass-Tomcod 2011-12 SOP.doc 10/18/2011

Fish with apparent tag wound at the anchor tag insertion sites
indicating the tag was shed or the tag was cut off. The fish is killed,
labeled, and taken to the laboratory for autopsy.
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RELEASE- ALIVE-
RECAPTURE DEAD
CobE CoDE
(REL RECQ) (A D) DESCRIPTION
5 2 As for REL_REC=5 but fish was dead at the time of capture or

would not survive tagging. Fish is properly labeled and taken to lab
for autopsy.

6 1 Fish is in poor condition and is tagged or released alive with or
without tagging. (Note: The presence of a tag number and mark
code on the data record indicated the fish was tagged).

6 2 Fish is in poor condition, and died during tagging or is eaten by gulls
after release.

7 1 Same as REL._REC=2 but fish is recaptured with a different type of
tag or a tag from another program (not HRF tag).

7 2 Same as REL REC=7, A_D=1 but fish was dead at the time of

capture or would not survive if released.

9 1 Same as for REL_REC=2 (recaptured) fish except the legend on the
tag could not be read, or is judged unreadable if the fish is at large for
another year. Cut off the unreadable tag and place in a scale
envelope labeled with sample number, FISH 1D, and fish length and
attach envelope to appropriate data sheet. If the illegible tag is one
with a legend on the anchor, the fish should be killed, properly
labeled, and taken to the laboratory for examination.

9 2 Same as REL_REC=9, A_D=1 but fish was dead at the time of
capture or would not survive if released.

2.2.1  Good condition will be defined as a fish that:

—

is not bleeding from gills or body,
2. has not lost a significant number of scales,
3. shows strong opercular motion, and

4. does not exhibit gross external anatomical anomalies such as fin rot, blindness, fungus
or skeletal deformities.

Fish in poor condition (REL_REC=6) will exhibit one or more of the conditions listed above.

2.2.2  Proper labeling requires that each striped bass taken to the laboratory for autopsy or for tag
reading is individually placed in a plastic bag or other appropriate container and labeled with the
following information:

22800 Striped Bass-Tomcod 2011-12 SOP.doc 10/18/2011 Normandeau Associates, Inc.
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DATE
TASK CODE
SAMPLE
FISH_ID
REL_REC

A D

TAG NUMBER

A unique label and bag will be used for each fish taken to the laboratory.
2.3 Measure and record the total length of all striped bass in millimeters (mm TL).

24 Check all striped bass for external streamer tags. Any fish with external streamer tags
(regardless of the agency issuing the tag) will have the tag number recorded along with comments
about the condition of the tag and will be returned to the river alive if the fish is in good condition.

2.5 Determine and record if possible, the sex of live striped bass through examination of
spontaneously discharged reproductive products.

2.6 Scale samples will be taken from all released striped bass >100 mm TL (REL REC=1 or
REL REC=6), except for striped bass recaptured within the current program. Striped bass recaptured
from previous programs will have a scale sample removed from the right side. Striped bass <100 mm
are assumed to be Age 0+ and a scale sample will not be taken. For each striped bass caught that has
not been previously tagged and is >100mm TL, take a scale sample consisting of 10-20 scales from
the left side from an area midway between the lateral line and the notch between the spinous and soft
dorsal fins. The tag inventory or Table II-2 should be consulted to identify tags from the current
program. Special care should be taken to ensure that scale samples are not contaminated with scales
from different fish. The scalpel should be wiped clean with a wet rag or sponge after each scale
sample is taken.

2.7 BIRD PREDATION ON RELEASED STRIPED BASS

During periods of high bird predation, a recovery pen will be used to reduce bird predation on striped
bass as they are caught, handled, and released. The pen will also facilitate individual recognition and
recovery of fish that did not survive after tagging. COMMENTS in the S1 Card Type of the field
data sheet will be marked with a 1 and a note will be written in the comments section for each sample
collected with the use of the recovery pen. The note will explain why the pen was used.

2.7.1  All fish caught and processed during trawling will be released into the recovery pen unless
the crew determines that bird predation is not likely to occur during processing of the catch.

2.7.2  During the release of fish into the recovery pen, a crew member will observe if striped bass
escape from the pen and are eaten by gulls or other birds. If at all possible, identify each individual
fish (by FISH_ID) that is eaten by gulls and change the A_D code from the number "1" to number "2"
on the M2 card type.
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2.7.3 Ifitis not possible to identify each individual fish lost to gull predation, a tally of the total
number of tagged and untagged striped bass lost to gulls is required. For each sample where bird
predation is observed, complete a taxon=333 record in the C1 card type. If no striped bass were
killed by birds a zero should be placed in the CT_LC1 column. For each sample the following data
will be recorded in the C1 Card Type of the field data sheet:

Record TAXON = 333 to indicate bird predation data

DIV 1,DIV 2 = leave blank, N/A

CT LCl1= total number of striped bass that were eaten by birds

CT LC2= total number of tagged striped bass that were eaten by birds
CT LC3= total number of untagged striped bass that were eaten by birds
CT _LC4= total number of striped bass of unknown origin eaten by birds

2.8  STRIPED BASS TAGGING PROCEDURES (REL_REC=1 0orR REL_REC=6)

Tags applied in the current program (Figure II-2) will be from consecutive blocks of numbers (Table
1I-2) so that recaptured striped bass from previous programs will be easily identifiable.

29 Tag and release all striped bass 2150 mm TL in good condition and not already tagged.

2.9.1 Ranges of tag numbers and reward values for Floy internal anchor/external streamer tags
(MARK CODE=96 or 97) and Hallprint internal anchor/external streamer tags (MARK CODE=98)
are shown in Table 1I-2.

2.9.2 The Hallprint internal anchor/external streamer tag (MARK CODE=98) is numbered starting
with 250,001 and is applied in the same location as the Floy internal anchor/external streamer tag (see
Section [1-2.9.1). Small Hallprint internal anchor/external streamer tags will be applied to striped
bass <300 mm TL, and large Hallprint tags will be applied to striped bass 2300 mm TL.

2.9.2.1 Striped bass will be calmed and immobilized by placing them dorsal side down on a V-
shaped tagging board to fully support the fish and cover the eyes. A 1-2 mm puncture is made
through the body musculature with a scalpel or dissecting needle for Hallprint tag insertion.

2.9.2.2 The tag insertion site is located on the left side of the fish approximately mid-way between
the vent and the distal tips of the depressed pelvic fins and slightly off-center (5 or 6 scale rows
laterally) of the mid-ventral line.

2.9.2.3 A scale is removed with the scalpel point and a puncture or small incision will be made just
to the depth of, but not quite through, the peritoneum. The peritoneum will be gently punctured with
the anchor of the tag as it is inserted through the incision, and the anchor of the tag will be set with a
gentle pull on the streamer. The external streamer will be rotated so that the tag anchor aligns with
the long axis.

2.9.2.4 Scalpel blades will be changed frequently to avoid tearing of the tissue and all incisions will
be treated with a merbromine-based topical antiseptic such as Wound Control to prevent infection.
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Hallprint Internal Anchor-External Streamer Tag (1988-present)

(with covered filament)
Q“;Q 65 mm x 25 mm tags for fish > 300mmTL
@ 50 mm x 20 mm tags for fish 150-299mmTL

MARK_CD =98 YELLOW EXTERNAL STREAMER
LINE 1: REWARD S10-S1000 Nq st

LINE 2: MAIL TO HRF BOX 1731 G.C.S. NY NY 10163
ANCHOR: YELLOW No ###i###

,_250? 20 Hallprint Internal Anchor-External Streamer Tag (1987-1988) ) /t .
mm (with exposed filament) o
MARK_CD = 98 YELLOW EXTERNAL STREAMER oy
LINE 1: REWARD S$10-$1000 No #it#Hit o

LINE 2: MAIL TO HRF BOX 1731 G.C.S. NY NY 10163
ANCHOR: YELLOW No ##HHHt

1;“\/'1 Léfwj

Modified Floy Internal Anchor-External Streamer Tag (1987)
(with clear vinyl tubing over external streamer)
MARK_CD =97 PINK EXTERNAL STREAMER
LINE 1: REWARD $10-$1000 ##k#
LINE 2: MAIL TO HRF BOX 1731 GCS NY NY 10163

LN N ANCHOR: (BLUE 26 mm x 6 mm for fish >300 mmTL,
© RED 20 mm x 5 mm for fish 200-299 mmTL)
- (\\@ same legend as lines 1 and 2 of the external soweamer
Floy Internal Anchor-External Streamer Tag (1984-1987) ‘ /'1
MARK_CD =96 YELLOW EXTERNAL STREAMER ':‘\‘\‘\

LINE 1: REWARD S$10-$1000 ##Hs

LINE 2: MAIL TO HRF BOX 1731 GCS NY NY 10163

ANCHOR: (BLUE 26 mm x 6 mm for fish >300 mmTL,
RED 20 mm x 5 mm for fish 200-299 mmTL)

no legend ’(
&

Floy FD-68B Anchor Tag (1984)
MARK_CD = 82 YELLOW EXTERNAL STREAMER
LINE 1: REWARD S10-$1000 A#####
LINE 2: RET TO HRF BOX 1731 GRAND CENTRAL STN NY 10163

- < ANCHOR: monofilament, no legend
X
Figure 11-2. Tags used to mark striped bass during the 1984-Present Hudson River Striped Bass

Hatchery Evaluation Programs

22800 Striped Bass-Tomcod 2011-12 SOP.doc 10/18/2011 Normandeau Associates, Inc.



2011-12 Striped Bass/Atlantic Tomcod SOP

II-10
November 2010

Table 11-2.

Summary of Tag Numbers, Tag Types, and Reward Values for External Streamer

Rags Used by Normandeau to Tag and Release Striped Bass in the Striped Bass

Program, April 1984 - Present

Tag Numbers Tag Type Year(s) Reward

1-500 Floy 1984 ’$10

501-2500 Floy 1984, 1985-86 $10-$1000

2501-5000 Floy 1984, 1985-86 1986-87 $ 5-$1000

5001-11000 Floy 1985-86, 1986-87 $ 5-$1000

11001-22000 Floy 1985-86, 1986-87 1987-88 $ 5-$1000

22001-28500 Floy 1985-86, 1986-87 1987-88 $10-$1000

28501-32000 Floy 1985-86, 1986-87 $ 5-$1000

32001-38000 Floy 1986-87, 1987-88 $10-$1000

250,001-251,000 Hallprint 1987-88° $10-$1000

251,001-251,100 Hallprint 1987-88° $10-$1000

251,101-253,000 Hallprint 1987-88° $10-$1000

253,001-255,000 Hallprint 1987-88° $5-$1000

255,001-256,500 Hallprint 1987-88° $10-$1000

256,501-257,000 Hallprint 1987-88, 1988-89" $10-$1000

257,001-260,000 Hallprint 1988-89° $ 5-$1000

260,001-261,500 Hallprint 1988-89° $10-$1000

261,501-265,000 Hallprint 1988-89° $10-$1000

265,000-270,000 Hallprint 1988-89° $ 5-$1000

270,001-275,000 Hallprint 1988-89°¢ $10-$1000

275,001-280,000 Hallprint 1988-89°¢ $ 5-$1000
Small Tag

280,001-285,000 Hallprint 1988-89° $10-$1000
Small Tag

285,001-290,000 Hallprint 1989-90° $5-$1000

290,001-295,000 Hallprint 1989-90° $10-$1000

300,001-302,500 Hallprint Small Dart 1988-89, 1989-90° $10-$1000
Tag

302,501-305,000 Hallprint 1988-89, 1989-90° $ 5-$1000
Small Dart Tag

305,001-310,000 Hallprint 1989-90°¢ $10-$1000
Small Tag

310,001-315,000 Hallprint 1989-90° $5-$1000
Small Tag

315,001-319,706 Hallprint 1989-90° $10-$1000
Large Tag

319,707-320,000 Hallprint 1990-91 $10-$1000
Large Tag

320,001-321,321 Hallprint 1989-90°¢ $ 5-$1000
Small Tag

321,322-325,000 Hallprint 1990-91 $ 5-$1000
Small Tag
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Table 11-2. (Continued)

Tag Numbers Tag Type Year(s) Reward

325,001-330,000 Hallprint 1990-91 $10-$1000
Small Tag

330,001-335,000 Hallprint 1990-91 $ 5-$1000
Large Tag

335,001-340,000 Hallprint 1990-91 $10-$1000
Small Tag

340,001-345,000 Hallprint 1990-91 $ 5-$1000
Small Tag

345,001-350,000 Hallprint 1990-91 $10-$1000
Large Tag 1991-92

350,001-355,000 Hallprint 1991-92 $ 5-$1000
Small Tag

355,001-360,000 Hallprint 1991-92, 1992-93 $10-$1000
Large Tag

360,001-365,000 Hallprint 1991-92, 1992-93 $ 5-$1000
Large Tag

365,001-370,000 Hallprint 1991-92 $10-$1000
Small Tag

370,001-375,000 Hallprint 1991-92 $ 5-$1000
Small Tag

375,001-380,000 Hallprint 1992-93 $ 5-$1000
Small Tag

380,001-385,000 Hallprint 1992-93 $10-$1000
Small Tag

385,001-390,000 Hallprint 1992-93 $ 5-$1000
Small Tag

390,001-395,000 Hallprint 1992-93, 1993-94 $10-$1000
Small Tag

395,001-400,000 Hallprint 1993-94 $ 5-$1000
Small Tag

400,001-405,000 Hallprint 1993-94, 1994-95 $10-$1000
Large Tag

405,001-410,000 Hallprint 1993-94 $ 5-$1000
Small Tag

410,001-415,000 Hallprint 1994-95 $10-$1000
Small Tag

415,001-420,000 Hallprint 1994-95, 1995-96 $ 5-$1000
Large Tag 1996-97

420,001-425,000 Hallprint 1994-95, 1995-96 $10-$1000
Small Tag

425,001-430,000 Hallprint 1995-96, 1997-98 $ 5-$1000
Large Tag

(continued)
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Table 11-2. (Continued)

Tag Numbers Tag Type Year(s) Reward

430,001-435,000 Hallprint 1995-96, 1996-97 $10-$1000
Small Tag

435,001-440,000 Hallprint 1994-95, 1995-96 $ 5-$1000
Large Tag 1996-97

440,001-445,000 Hallprint 1994-95, 1995-96 $10-$1000
Small Tag 1996-97, 1997-98

445,001-450,000 Hallprint 1995-96, 1996-97 $ 5-$1000
Large Tag 1997-98

450,001-454,000 Hallprint 1997-98, 1998-1999 $10-$1000
Small Tag

454,001-458,000 Hallprint 1998-99 $ 5-$1000
Large Tag

458,001-462,000 Hallprint 1998-99 $10-$1000
Small Tag

462,001-466,000 Hallprint 1998-99, 1999-00 $ 5-$1000
Large Tag

466,001-470,000 Hallprint 1997-98, 1998-99 $10-$1000
Small Tag 1999-00

470,001-474,000 Hallprint 1998-99, 1999-00 $ 5-$1000
Large Tag

474,001-478,000 Hallprint 1998-99, 1999-00 $10-$1000
Small Tag

478,001-481,000 Hallprint 1998-99, 1999-00 $ 5-$1000
Large Tag 2000-01

481,001-484,000 Hallprint 1999-00, 2000-01 $10-1000
Large Tag

484,001-488,000 Hallprint 1999-00, 2000-01 $ 5-$1000
Small Tag

488,001-492,000 Hallprint 2000-01 $10-$1000
Small Tag

492,001-494,000 Hallprint 2000-01 $ 5-$1000
Small Tag

494,001-496,000 Hallprint 2000-01,2001-02 $ 10-$1000
Small Tag

496,001-498,000 Hallprint 2000-01, 2001-02 $ 5-$1000
Large Tag

498,001-500,000 Hallprint 2001-02 $ 5-$1000
Small Tag

500,001-501,000 Hallprint 2001-02 $10-$1000
Large Tag

501,001-502,000 Hallprint 2001-02 $10-$1000
Small Tag

(continued)
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Table 11-2. (Continued)

Tag Numbers Tag Type Year(s) Reward

502,001-504,000 Hallprint 2001-02 $ 5-$1000
Small Tag

504,001-506,000 Hallprint 2001-02, 2002-03 $10-$1000
Small Tag

506,001-508,000 Hallprint 2001-02 $ 5-$1000
Large Tag

508,001-510,000 Hallprint 2002-03 $ 5-1000
Small Tag

510,001-512,000 Hallprint 2001-02, 2002-03, 2003-04 $10-$1000
Small Tag

512,001-514,000 Hallprint 2002-03 $10-$1000
Large Tag

514,001-516,000 Hallprint 2002-03 $10-$1000
Small Tag

516,001-517,000 Hallprint 2002-03 $ 5-$1000
Large Tag

517,001-519,000 Hallprint 2002-03, 2003-04 $10-$1000
Large Tag

519,001-521,000 Hallprint 2003-04 $ 5-$1000
Small Tag

521,001-523,000 Hallprint 2003-04 $ 5-$1000
Large Tag

523,001-525,000 Hallprint 2003-04 $10-$1000
Small Tag

525,001-527,000 Hallprint 2004-05 $ 5-$1000
Small Tag

527,001-529,000 Hallprint 2004-05 $10-$1000
Large Tag

529,001-531,000 Hallprint 2004-05 $10-$1000
Small Tag

531,001-532,000 Hallprint 2005-06 $ 5-$1000
Large Tag

532,001-533,000 Hallprint 2005-06 $10-$1000
Small Tag

535,001-537,000 Hallprint 2004-05 $ 5-$1000
Small Tag

537,001-539,000 Hallprint 2005-06 $ 5-$1000
Large Tag

539,001-541,000 Hallprint 2005-06 $10-$1000
Large Tag

541,001-542,000 Hallprint 2005-06 $ 5-$1000
Large Tag

542,001-543,000 Hallprint 2005-06 $10-$1000
Small Tag

(continued)
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Table 11-2. (Continued)

Tag Numbers Tag Type Year(s) Reward

543,001-545,000 Hallprint 2006-07 $ 5-$1000
Small Tag

545,001-547,000 Hallprint 2006-07 $ 5-$1000
Small Tag

547,001-549,000 Hallprint 2006-07 $10-$1000
Small Tag

549,001-551,000 Hallprint 2006-07 $10-$1000
Large Tag

551,001-553,000 Hallprint 2006-07,2007-08 $ 5-$1000
Small Tag

553,001-554,000 Hallprint 2007-08 $ 5-$1000
Large Tag

554,001-555,000 Hallprint 2007-08 $ 5-$1000
Large Tag

555,001-556,000 Hallprint 2007-08 $ 5-$1000
Small Tag

556,001-557,000 Hallprint 2007-08 $ 5-$1000
Small Tag

557,001-558,000 Hallprint 2007-08 $10-$1000
Small Tag

558,001-559,000 Hallprint 2007-08 $10-$1000
Small Tag

559,001-560,000 Hallprint 2007-08 $10-$1000
Large Tag

560,001-561,000 Hallprint 2007-08, 2008-09 $10-$1000
Large Tag

561,001-562,000 Hallprint 2007-08, 2008-09 $ 5-$1000
Small Tag

562,001-563,000 Hallprint 2008-09 $ 5-$1000
Small Tag

563,001-564,000 Hallprint 2008-09 $ 5-$1000
Small Tag

564,001-565,000 Hallprint 2008-09 $ 5-$1000
Large Tag

565,001-566,000 Hallprint 2008-09 $10-$1000
Small Tag

566,001-567,000 Hallprint 2008-09 $10-$1000
Small Tag

567,001-568,000 Hallprint 2008-09 $ 5-$1000
Large Tag

568,001-569,000 Hallprint 2008-09 $ 5-$1000
Small Tag

569,001-570,000 Hallprint 2008-09 $ 5-$1000
Large Tag

(continued)
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Table 11-2. (Continued)

Tag Numbers Tag Type Year(s) Reward

570,001-571,000 Hallprint 2008-09 $ 5-$1000
Large Tag

571,001-572,000 Hallprint 2008-09 $10-$1000
Small Tag

572,001-573,000 Hallprint 2008-09 $10-$1000
Large Tag

573,001-574,000 Hallprint 2009-10 $10-$1000
Small Tag

574,001-575,000 Hallprint 2009-10 $10-$1000
Small Tag

575,001-576,000 Hallprint 2009-10 $ 5-$1000
Large Tag

576,001-577,000 Hallprint 2009-10 $ 5-$1000
Small Tag

577,001-578,000 Hallprint 2009-10 $ 5-$1000
Small Tag

578,001-579,000 Hallprint 2009-10, 2010-11 $ 5-$1000
Small Tag

579,001-580,000 Hallprint 2009-10, 2010-11 $ 5-$1000
Large Tag

580,001-581,000 Hallprint 2010-11 $ 5-$1000
Large Tag

581,001-582,000 Hallprint 2010-11 $ 5-$1000
Small Tag

582,001-583,000 Hallprint 2010-11 $ 5-$1000
Small Tag

583,001-584,000 Hallprint 2010-11 $10-$1000
Small Tag

584,001-585,000 Hallprint 2010-11 $10-$1000
Small Tag

585,001-586,000 Hallprint 2010-11 $10-$1000
Large Tag

586,001-587,000 Hallprint 2011-12 $10-$1000
Large Tag

587,001-588,000 Hallprint 2011-12 $10-$1000
Small Tag

*Two types of tags were placed in each fish during 1984. Mark_Code 82 is a Floy, Dennison style t-bar tag that was
inserted between the first and second dorsal fins. Mark Code 82 tags have numbers 1-5000 with letter A as a prefix.
Mark Code 96 is a Floy internal anchor external streamer tag inserted into the abdomen. Mark Code 96 tags have the
same numbers as Mark Code 82 tags (1-5000) but have the letter B as a prefix. See Figure I1-2.

® Hallprint Mark Code=98 tags from numbers 250,001 through 270,000 have an exposed filament at the base of the external
streamer. Hallprint Mark Code 98 tags with numbers greater than 270,000 have the external streamer extended to the base
of the anchor, which leaves no exposed filament. Small tags have a small anchor and filament, large tags have a large
anchor and filament. See Figure II-2 for anchor and filament dimensions.

Some fish were double-tagged in 1988-89 and 1989-90 with a Hallprint small dart tag (Mark Code=95) placed in a dorsal
location midway between the first and second dorsal fins, and a Hallprint internal anchor tag (Mark Code=98) inserted in

the abdomen.
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2.9.3 Floy internal anchor/external streamer tags should not be applied during the present program.
Tag application will be the last stage of processing and fish that develop signs of stress during
handling will not be tagged.

2.10  All striped bass will be released into a recovery pen deployed in the water at the side of the
tagging vessel if bird predation is present. Fish will be released into this pen where they can recover
from initial handling shock and then swim out into the river through the open bottom. Fish which do
not recover can be retrieved with a dip net. The use of this recovery pen will also facilitate
recognition of individual fish that do not survive tagging, and it may help prevent bird predation on
temporarily stunned fish.

2.10.1 The recovery pen is a ImX1mX2m rigid-framed cage with 1 cm (stretch) mesh netting on the
sides. The top and bottom of the recovery pen are open and the pen is fastened to the boat with ropes
so that the 2m dimension runs parallel to the side, and the top of the pen frame is just above the water
surface.

2.10.2 Individual striped bass are released into the holding facility after they have been tagged. Any
stressed striped bass remaining in the recovery pen after the entire sample has been processed will be
removed with a dip net, properly labeled, and taken to the laboratory for autopsy. Each fish
recovered from the pen will have the alive/dead code changed to A_D =2 on the M2 card type. The
tag will be left in the fish, and the tag number, REL REC and other data on the M2 Card Type will
remain unchanged for all fish recovered from the pen.

2.11  Place all dead (A_D=2) striped bass in plastic bags with labels and take them to the lab for
processing if the fish was tagged and released into the holding pen, but died in the pen and was
recovered. A copy of the Field Data Sheet should be provided to the lab with each dead fish.

2.12 TAGGED STRIPED BASS RECAPTURES (REL_REC=2, 7 0rR 9)

2.12.1 For all tagged, recaptured striped bass an M2 card type should be filled out.
2.12.2 Codes for condition of the tag insertion site include:

TAG COND DESCRIPTION

1 Tag present, wound healed.

2 Tag present, wound poorly healed, evidence of infection or swelling at
insertion site.

2.12.3 Recaptured, tagged striped bass that are alive and in good condition are released without
application of additional tags, regardless of the origin of the tag. (This applies to HRF tags and tags
applied by other groups e.g. Littoral Society). However, if the HRF tag legend is judged unreadable
if the fish is recaptured one year later, the old tag should be cut off and the fish is released without
tagging unless the tag legend is printed on the anchor. If the illegible tag is one with Mark Code=97
or 98 there will be a legend on the anchor. Fish with legends on the anchor should be killed, properly
labeled, and taken to the laboratory for examination.

2.12.4 Scales are to be taken from all recaptured striped bass from previous programs but not from
striped bass recaptured from the current program. Consult the tag number inventory in Table II-2 to
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determine if the fish is a current or previous program recapture. If in doubt, take a scale sample.
Take a sample of 10-20 scales from the right side of all recaptured striped bass since a scale sample
from the left side may result in many regenerated scales. Scales are taken from an area midway
between the lateral line and the notch between the spinous and soft dorsal fins.

2.12.5 All recaptured striped bass (REL REC=2, 7 or 9) will have data collected regarding the
condition of the legend on the tag, the orientation of the legend, and whether or not anchor protusion
has occurred. These data will be recorded on the M2 card type as follows:

COMMENT
TAG VARIABLE CODE COMMENT DESCRIPTION
Number 1,23 0r4 1=Legend completely missing
Address 1,23 0r4 2=Abraded and partly missing
Reward 1,2,3 or 4 3=Abraded but completely legible
4=Completely legible
Number orientation lor2 1=Tag number facing anterior (Head)
2=Tag number facing posterior (Tail)
Anchor protrusion lor2 1=Yes 2=No

Please note that the tag number orientation refers to which side of the fish the tag number is found. If
the orientation is anterior (=1), the tag number will be found on the leading edge of the tag streamer
as the fish swims through the water, thus exposing the tag number to possible abrasion. If the tag
number orientation is posterior (=2), the tag number is found on the trailing side of the tag as the fish
swims through the water. Intermediate positions of the tag number should always be classified as an
orientation of 1 or 2 based on the judgment of the field crew.

2.12.6 All recaptured striped bass (REL_REC=2, 7 or 9), all fish with suspected tag wounds
(REL_REC=5), and all fish in poor condition or injured (REL_REC=6) will have data recorded on
the M2 card type relating to the nature of the injuries. These data will be recorded by type of injury
as follows:

VARIABLE CODE

BLIND = blind in one eye
2 = blind in both eyes
blank = not blind

FUNGUS = Fungus on part or all of one side of body
= Fungus on part or all of both sides of body
blank = No fungus observed

FINROT 1= On caudal fin
2= On pectoral fin(s)
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VARIABLE CODE
3= On pelvic fin(s)
4= On anal fin
5= On dorsal fin(s)
6 = Multiple fins
blank = no fin rot observed

SKELETON 1= Scoliosis (side to side curvature of the spine)
2= Lordosis (top to bottom curvature of the spine)
3= Head abnormalities (eg. pugnose)
4= Fish hook damage

blank = no skeletal abnormalities observed

STRESS 1= Netrash
2= Crushed
3 = Handling stress
blank = no signs of stress observed

OTHER 1 = other injury or abnormality not described in the categories
presented on the data sheet. Please provide a written description
of the injury or abnormality in the comments section of the data
sheet.

2.12.7 Striped bass tagged with Hallprint tags (MARK CD=98), or pink HRF tags

(MARK CD=97) have the tag number printed on the streamer and internal anchor. Recaptured
striped bass with Hallprint tags or pink HRF tags that are judged to have unreadable tag numbers
(REL_REC=9) should be sacrificed, properly labeled, and taken to the laboratory to read the tag
number on the internal anchor.

2.12.8 All striped bass with suspected tag wounds should be taken to the lab. Fish should be placed
individually in a plastic bag. Information on the label should include Sample Number, Date and Fish
ID.

2.13  SUSPECTED HATCHERY STRIPED BAssS (REL_REC=4)

Striped bass are no longer checked for magnetic, coded wire tags using magnetic detectors.

2.14  STRIPED BASS WITH SUSPECTED TAG WOUNDS (REL_REC=5)

All striped bass with wounds in the vicinity of the tag insertion site (see Section 11-2.9.2.2) should be
killed, properly labeled and taken to the laboratory for autopsy. The laboratory autopsy will
determine if a tag anchor is present and read the tag number on the anchor.
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2.15 STRIPED BASs IN POOR CoONDITION (REL_REC=6)

Tag and release all REL REC =6, A D =1 (alive) striped bass that are 150 mm TL or longer with an
internal anchor tag. The entire M2 Card Type record is completed for each REL REC = 6 fish.

2.15.1 Small REL REC = 6 fish less than 150 mm TL, and fish that exhibit excessive handling
stress, net rash, or physical damage due to the net or handling procedures will be released without a
tag after the M2 data are recorded.

2.16 PROCESSING OF BI-CATCH

216.1 After all sturgeon, striped bass and Atlantic tomcod have been processed the remaining fish
in the sample are sorted, identified and counted according to the following four length classes (total
length), and recorded on the C1 Card Type of the Field Data Sheet (Figure 11-7).

Length Class 1 —less than or equal to the young-of-the-year length limit ("Division 1").

Length Class 2 — greater than Division 1 and less than or equal to the yearling length limit
("Division 2").

Length Class 3 — greater than Division 2 and less than or equal to 250 mm.

Length Class 4 — greater than 250 mm.

3.0 TRAWL SAMPLE PROCESSING — ATLANTIC TOMCOD

All Atlantic tomcod are measured and the individual length is recorded in the field data sheet to the
nearest mm TL. Subsequent data processing will categorize tomcod lengths into length groups (Table
II-3) and length classes (Table 11-4). All Atlantic tomcod are checked for visual implant tags. Any
suspected recaptures are handled as outlined in Sections II-3.1.1 through II-3.2. Beginning in 2003-
04 all Atlantic tomcod examined for visual implant tags in the trawl samples will also be examined
for external parasites before they are released (Section 11.3.3). Species requiring special consideration
are handled as outlined in Section 11-4.0. Atlantic tomcod will not be tagged from the trawl program
south of the George Washington Bridge (River Mile 11, except in low population years when directed
by the Project Management).

3.1 All Atlantic tomcod are checked for prior tags or tag wounds.

Table I1-3. Atlantic Tomcod Length Groups

Length Group Millimeter Range (Total Length)
<125

126-150

151-175

176-200

201-225

226-250

251-275
>276

03N N bW~
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Table 11-4. Atlantic Tomcod Length Classes

Length Group Millimeter Range (Total Length)
1 0-Division I
2 Division I+1-Division II
3 Division II+1-250
4 >251

Total Length in Millimeters

Sampling Date Division | Division 11
31 Oct—04 Dec 2011 160 260
05 Dec—11 Dec 2011 200 275
12 Dec—18 Dec 2011 210 275
19 Dec—31 Dec 2011 225 290
01 Jan 2012—07 April 2012 20 225
08 April 2012-21 April 2012 50 225

NOTE: If Division II is >250 then LC3 does not exist and LC4 becomes Division II. Therefore, LC3 does not exist before
01 Jan 12.

3.1.1  All Atlantic tomcod suspected to be recaptures in the trawl program are assigned a unique
fish_ID and recorded individually as recaptures (REL_REC=2 or 5) on the M2 card type, and taken to
the laboratory for tag verification. MARK CD should not be recorded. Length should be recorded.
Fish recovered from the present box trap program are recorded as REL_REC=2. Fish recovered from
previous programs are recorded as REL. REC=5.

3.1.2  All Atlantic tomcod recaptured by the trawl (REL_REC=2 or 5) should be placed in
individual plastic bags and labeled as to Sample, Date, Fish ID and REL_REC. Laboratory personnel
should be provided with copies of the M2 field data sheet.

3.2 SUSPECTED ATLANTIC TOMCOD RECAPTURES

3.2.1  All Atlantic tomcod caught in the 9 m trawl which may be recaptures from the current box
trap survey are taken to the lab fresh or frozen for verification. These fish are assigned a

REL _REC=2 and an A_D of 1 or 2 depending on their alive/dead status at the time of capture
(1=Alive, 2=Dead).

3.2.2  All Atlantic tomcod which may be visual implant tag recaptures from previous surveys are
taken to the lab fresh or frozen for verification. These fish are assigned a REL_REC=5 and an A_ D
of 1 or 2, depending on their alive/dead status at the time of capture (1=Alive, 2=Dead).

REL REC=S5 should not be used for Atlantic tomcod other than fish recaptured from previous years'
programs.
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3.2.3 If a marked fish is recaptured under unusual circumstances, e.g., washed ashore dead, killed
by a predator, boat, etc., or given to the crew by a person who doesn't know the origin of the fish, the
fish is placed in a sample jar with 10% formalin and the necessary recapture labels should include a
description of the circumstances under which the fish was collected.

3.2.4  When other contractors recapture Normandeau marked fish and give the information to
Normandeau crews in the field, the applicable gear code is used. (See gear code list in the Con
Edison Data Dictionary).

EXAMINATION OF ATLANTIC TOMCOD FOR EXTERNAL PARASITES

All Atlantic tomcod caught in the 9 m trawl are inspected for external parasitic infestations before
they are released. On the M2 card of the field data sheet in the “PARASITE” column, the degree of
external parasitic infestation will be described with the following codes:

2 =none

3 =light (1-5 external parasites)

4 = moderate (6-20 external parasites)
5 = heavy (>20 external parasites)

blank = not examined

3.4 LABORATORY FISH

The objective of laboratory processing Atlantic tomcod collected by trawls is to obtain
biocharacteristics information for the spawning population. Each week, a minimum of 3-4 randomly
selected samples totaling at least 100 Atlantic tomcod from one of the first two days of trawling with
the 9 m trawl will be taken to the lab for biocharacteristics work-up (Section VII). If the tomcod
catch is light, several days’ catch may be needed to obtain a sample of 100 fish from each week’s
trawling program. Fish from each biocharacteristics sample will be placed in a plastic bag and
labeled as to Task CD, SAMPLE, DATE, TIME, RIV_MILE and SITE. The fish will be stored on
board in a location where they will not be damaged and will be kept cool. Bio-characteristics samples
will be coded with a SAM_NARR=1. The C1 and M2 card types of the field data sheet will not be
coded by field personnel. Upon return to the lab, the biocharacteristics sample will be placed in a
working refrigerator and the field data sheet for the biocharacteristics samples will be provided to lab
personnel. Laboratory personnel will complete the daily tally sheet for trawl biocharacteristics
samples. The C1 and M2 card types will be generated by computer from the SA1 card type that is
completed in the laboratory (see Section VII-4.2).

3.4.1 Atlantic tomcod samples may also be provided to other groups for research purposes. These
fish are examined for marks, processed, and assigned REL_REC=6 and an “A_D” (Alive_Dead) code
of 1 (alive) or 2 (dead) describing their condition at the time of capture.
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4.0 SPECIES REQUIRING SPECIAL HANDLING

Shortnose sturgeon (Acipenser brevirostrum) and Atlantic sturgeon (Acipenser oxyrhynchus) are two
fish species requiring special handling during both the striped bass and Atlantic tomcod programs.
Shortnose sturgeon is a federally listed endangered species and subjected to protection under the
Endangered Species Act and State (NY and NJ) scientific Collectors Permits (see Section I, Figure I-
1). All of the Hudson River field sampling activities with respect to the capture and handling of
shortnose sturgeon are governed by the provisions of “Permit To Take Protected Species For
Scientific Purposes” Permit No. 1580-01 that is administered by the National Marine Fisheries
Service (see Appendix 4 of this SOP for a copy of Permit No. 1580-01), which expires on 31 March
2012. The New York Department of Environmental Conservation has also expressed interest in the
management of both shortnose and Atlantic sturgeon found within the Hudson River estuary, New
York Harbor, and adjacent waters, and specimens of both species have been marked and released with
a variety of tags including Passive Integrated Transponder (PIT) tags and Carlin-Ritchie tags. All
sturgeon caught will be examined for the presence of these tags and other marks. Therefore, both
shortnose and Atlantic sturgeon are considered species requiring special handling during the striped
bass and Atlantic tomcod programs.

4.1 TAXONOMY

Three different external features will be used to distinguish shortnose and Atlantic sturgeon in the
field:

the mouth width to eye distance ratio,

2. the presence or absence of bony plates (scutes) found between the base of the anal fin and the
midlateral line, and

3. the presence of one or two rows of scutes found along the dorsal midline posterior to the
dorsal fin, and along the ventral midline anterior to the anal fin.

To identify the correct sturgeon species, first the ratio of the mouth width to the distance between the
eyes is calculated. A shortnose sturgeon has a relatively large mouth compared to an Atlantic
sturgeon (see Figure 11-3). Shortnose sturgeon are reported to exhibit a mouth width to eye distance
ratio of greater than 62% (typically 63% to 81%, Musick in Collette and Klein-MacPhee, 2002). An
Atlantic sturgeon has a smaller mouth and exhibits a mouth width to eye distance ratio of less than
62% (typically 43% to 66%, Musick in Collette and Klein-MacPhee, 2002). The mouth width in mm
is measured with calipers inside of the lips. The distance between the eyes in mm is also measured
with calipers. The ratio of the mouth width to the distance between the eyes is calculated by taking
the measured mouth width and dividing it by the eye width and multiplying by 100 to express the
number as a percentage. For example, if the measured mouth width is 47 mm and the measured eye
width is 64 mm, then ratio is 47/64 = 0.734 * 100 = 73.4%, and this fish is likely to be a shortnose
sturgeon.

Because there is some overlap between the range of mouth widths to eye width ratios reported for
some Atlantic sturgeon (62% to 66% for both species, Musick in Collette and Klein-MacPhee, 2002),
a second characteristic must also be used to distinguish the two sturgeon species. The presence or
absence of bony plates (scutes) above the anal fin will also be used to distinguish shortnose and
Atlantic sturgeon. If two to six scutes at least as large as the pupil of the eye are found above the anal
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fin in the space between the base of the anal fin and the midlateral row of scutes (see Figure 1I-3),
then the sturgeon is an Atlantic sturgeon. If no scutes are found between the base of the anal fin and
the midlateral row of scutes, the sturgeon is a shortnose sturgeon.

A third characteristic can also be used to verify the sturgeon species identification based on the mouth
to eye ratio and the presence or absence of anal fin scutes. This is the presence of a single or double
row of scutes in the post-dorsal or pre-anal portions of the body (Smith 1985). Looking at the dorsal
(top) surface of the fish, an Atlantic sturgeon will have two rows of scutes between the posterior edge
of the dorsal fin and the anterior edge of the caudal fin, one row on either side of the mid-dorsal line.
Turning the fish over and looking at the ventral (belly) area between the anterior edge of the anal fin
and the pelvic fins, an Atlantic sturgeon will also have two rows of scutes, one row on either side of
the mid-ventral line. If the fish is a shortnose sturgeon, it will have a single row of scutes in both the
post-dorsal and pre-anal areas, with this row aligned directly down the mid-line. In some shortnose
sturgeon, particularly on smaller specimens, the post-dorsal row of scutes may be almost completely
absent. A comparison of these distinguishing features is shown in the following table:

Anal Fin Lateral

Species Mouth/Eye Ratio Scutes Post-Dorsal Scutes Pre-Anal Scutes
Atlantic Sturgeon <62% 2 to 6 bony plates Double row Double row
TAXON =29 present
Shortnose Sturgeon >62% Absent Single row Single row
TAXON =27 or absent

4.2 ATLANTIC AND SHORTNOSE STURGEON PROCESSING PROCEDURES

4.2.1 Every effort should be taken to release shortnose sturgeon alive according to the conditions of
the “Permit To Take Protected Species For Scientific Purposes” Permit No. 1580-01 (see Appendix 3
of this SOP). If, in this judgment of the principal investigator or co-investigator, complete processing
of Atlantic or shortnose sturgeon is likely to endanger the survival of the fish, the minimum
processing of identification to species will be performed and the fish will be released with a comment
made on the data sheet describing the reasons why full processing was not completed.

4.2.2 Taxonomic features used to distinguish shortnose and Atlantic sturgeon will be documented
on the M1 Card Type (Section II-5.2.7 of this SOP) under the variables EYE WIDTH, MOUTH
WIDTH, MOUTH/EYE RATIO, LATERAL ANAL SCUTES, POST-DORSAL SCUTES, and PRE-
ANAL SCUTES. Check the data recorded for these variables recorded against the table in Section
5.6 to be sure that all values agree with the assigned taxon code.

4.2.3 Check all Atlantic sturgeon and shortnose sturgeon for external and internal magnetic tags
and record all pertinent data on the M1 data sheet. Cornell University tagged sturgeon (Atlantic and
shortnose) greater than 200 mm in 1993 and 1994 with two yellow USFWS Floy tags, one at the base
of the left pectoral fin and the other at the anterior base of the dorsal fin. Atlantic sturgeon between
60 and 140 mm were also tagged with magnetic tags and released in Newburgh Bay in October of
1994. Tags were inserted in either the head region or under the 4th dorsal scute.
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KEY TO THE SPECIES OF STURGEONS IN NEW YORK

A. Width of mouth inside the lips slightly more than
one-half the distance between the eyes. Gill rakers
17 to 27 (average 21.6). Postdorsal and preanal
shields paired. Two to six bony plates at least as
large as the pupil of the eye between the anal fin

B. Anal fin rays 19 to 29. Gill rakers 22 to 29, aver-
age about 25. Dorsal and lateral shields pale and

contrasting with darker background color of the
body.

Acipenser brevirostrum
Shortnose sturgeon, p.44

base and the lateral row of scutes. Viscera pale or

only slightly pigmented. Post-dorsal area

Acipenser oxyrhynchus
Atlantic sturgeor, p. 47

Pre-anal area ,;;) Anal fin
~ 7 lat
TN

il

A’. Width of mouth inside lips more than three- T
fifths the distance between the eyes. Gill rakers 22
to 40. Postdorsal and preanal shields in a single
row. No large scutes between the base of the anal
fin and the midlateral row of scutes. Viscera black.

eral scutes
P

o C..x___ -

e

Bony plates are present along the anal fin of the Atlantic stur-
geon (left) but absent in the shortnose sturgeon (right). -

Atlantic Shortnose

Figure reproduced from Smith, C.L.
1985. The Inland Fishes of New York
State. NYSDEC, Albany, NY. 522 pp.

l\'l:)ulhs of Atlantjt sturgeon (left)
and shortnos¢ sturgeon (right).

Mouth width

Figure II-3. Distinguishing taxonomic features of Hudson River Atlantic sturgeon and shortnose

sturgeon (from Smith 1985)

4.2.4  Scan the sturgeon for a passive integrated transponding (PIT) tag that may lie anywhere
under the first 7 or 8 dorsal scutes and an external Carlin-Ritchie disc dangler tag inserted through the
dorsal fin. If a recaptured sturgeon is found with a tag present, record the tag number or numbers on
the M1 data sheet and continue with the next step.

4.2.5 Length (mm total length), weight (grams), condition at time of capture (alive or dead), and
sex if readily apparent, are determined and recorded on the M1 Card Type for each sturgeon caught.

4.2.6 Obvious abnormalities (e.g., fin rot) are noted in the comments section of the field data sheet.

4.2.7 Each sturgeon caught will be examined for the presence of external tags or marks, and
scanned with a hand-held PIT tag reader to determine the presence of internal PIT tags. Each
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sturgeon caught with a tag present will be assigned a REL. REC = 2 and have the tag number or
description of the mark recorded on the M1 Card Type. A comment will also be written to describe
the condition of the tag insertion site will be made for each recaptured sturgeon caught.

4.2.8 Each sturgeon 250 mm or smaller and each sturgeon recaptured with one or more tags present
will have three photographs taken. The purpose of taking photographs of the smaller sturgeon is
because there may be more variability in small fish in the taxonomic characteristics recorded for each
species, and the photographs will be used to document this variability. Recaptured fish will be
photographed because of their importance to the management program. The three photographs
(digital images) taken for each sturgeon will include:

4.2.9 aclose up of the eyes with mm ruler for scale,
4.2.10 aclose up of the mouth with mm ruler for scale, and
4.2.11 aclose up side view of base of anal fin to reveal presence or absence of anal scutes.

4.2.12 TASK CD, SAMPLE, FISH_ID, TAXON, DATE, TIME, RM and SITE will be written on a
paper label and included within the field of view of each photograph taken.

4.2.13 If the Atlantic or shortnose sturgeon (larger than 250mm) has not been previously tagged
process as follows. Sturgeon smaller than 250mm are not tagged. Use a large holding container with
a flow through water supply to keep the sturgeon in, between the many long steps. Handling time on
sturgeon must not exceed 15 minutes.

4.2.14 Put a Carlin-Ritchie disc dangler tag in the fleshy part of the dorsal fin. (Figure 1I-4). Insert
two needles through the fleshy area and sticking the wire ends of the Carlin-Ritchie disc dangler tag
through the needles, thus pulling the needles out along with the wire ends back through. Twist the
wire ends together, cutting the excess part off, and then bend the twist part back so that it does not rub
on the sturgeon.

4.2.15 Insert a PIT tag with the big hypodermic needle under the 3™ or 4" dorsal scute by first
puncturing in a fleshy area and then positioning the needle to push up underneath the scute (Figure II-
4). Scan the sturgeon with the PIT tag detector and record the number of the 10 digit PIT tag and the
5 digit Carlin-Ritchie disc tag on the M1 data sheet.

4.3 ATLANTIC AND SHORTNOSE STURGEON TISSUE SAMPLING

4.3.1 Before a tagged Atlantic or shortnose sturgeon is released a tissue sample for Genetic
Analysis will be collected following the protocol described in Figure II-5. Previously tagged Atlantic
or shortnose sturgeon will not have a genetic sample taken.

4.3.2 For genetic samples cross contamination must be avoided. For each fish sampled use a new
pair of latex gloves and scalpel blade for cutting and handling the sample. If contamination occurs
DISCARD the sample.

4.3.3 Placea 1 cm’ clip of pelvic fin section in a vial with the preservative (95-100% ethanol). Be
sure to use ethanol that has not been denatured with methanol or other chemical additions.
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4.3.4 Label fish tissue vial using a waterproof pen (Sharpie) with sample number and fish ID
number. Then place properly closed vial in a small Ziploc bag labeled with an Internal and External
label (see examples of external and internal labels for sample number 195501 shown below).

PROJ——1 0 ®m 1 1 I METHODL—1L
DATEL 1 3 4 4 1 1 STA. 0 4 4
REP. ., TME o o,

SAMPLE NUMBER 195501

External Label

N2 195501

Internal Label

4.3.5 Place Ziploc bag containing tissue sample vial in a cooler on ice. Upon returning to the
laboratory the tissue samples are to be kept refrigerated until shipped to NOS as specified in Figure
II-5.

4.3.6 Record on the M1 data sheet (Figure II-8) that a tissue sample was taken.

4.3.7 Complete a “Certification of species Identification” form (Figure I1-6). This form states that
the sampler personally identified the sturgeon from which the sample was taken. If there is any
doubt about the identification of a sturgeon , then do not take a tissue sample for Genetic
Analysis.

4.3.8 Make sure you let the sturgeon recover in the holding container before releasing.

4.3.9 Gently release the sturgeon when sufficiently recovered.
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Figure 11-4. Tag placement on Atlantic and Shortnose sturgeon
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Figure II-5. Instructions: Collecting, Certifying, Identifying and Shipping Tissue Samples
Collected from Sturgeon.
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Figure II-5. (Continued)
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Figure 1I-5. (Continued)
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Figure II-5. (Continued)
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Figure 11-6. Certification Species Identification of Standard

22800 Striped Bass-Tomcod 2011-12 SOP.doc 10/18/2011 Normandeau Associates, Inc.



11-33
2011-12 Striped Bass/Atlantic Tomcod SOP November 2010

5.0 FIELD DATA SHEET CODING INSTRUCTIONS

5.1 The field data sheet consists of five card types incorporated onto the front and back of an §-
1/2" x 11" sheet of weatherproof paper (Figure II-7). Data from sample processing that occurs in the
field for all field tasks is recorded on a data sheet of this type. Specific coding instructions for each of
the five card types included on this data sheet appear on the following pages. Data requirements are
task specific (i.e., entries are not made for all variables for every task) and are outlined below. Data
sheets are made task-specific by blocking out the box(es) from those variables not required for that
task.

The following card types are used for the Striped Bass Program.

CARD TYPE DESCRIPTION

S1 Field Header Information

Ql Water Quality Data

R1 Number of samples taken to laboratory

Cl Counts of species by length class and used for bird predation tally starting in
2004-05

M2 Tag number, fish identification, length, tag type and condition for all striped

bass; clip type, enumeration by length group, release status, and condition for
all Atlantic tomcod

All limiting values, tolerances, and precision limits are described or referenced in the preceding
sections. All codes and variables are described in detail in the Con Edison Data Dictionary. The term
"enter" appears in the data sheet coding instructions for all variables which require review of the data
dictionary for appropriate codes. The term "record" indicates no further information is required to
complete the coding. The abbreviation N/A means the variable is not applicable to this study and is
not entered or recorded.

5.2 CODING INSTRUCTIONS

Coding instructions for each card type are given below. Definitions for each variable and
corresponding codes for each variable can be found in the Con Edison Data Dictionary. All entries
should be made neatly with only one symbol per data block. The individual whose initials are entered
on the data sheet is responsible for assuring the legibility of all entries.

5.2.1 Coding for Header Information

VARIABLE NAME INSTRUCTIONS
TASK CD preprinted 53
SAMPLE preprinted
GEAR 49 =9 m trawl
YEAR 11or12
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Figure II-7. Field data sheet for the Hudson River Striped Bass and Atlantic Tomcod Programs
(Page 1 of 2)
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Figure (II-7). (Page 2 of 2)
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5.2.2  Source Card Type S1

Source card type S1 is used to record field sampling information.
NOTE: N/A = not applicable, therefore not recorded.

VARIABLE NAME INSTRUCTIONS
SOURCE CARD TYPE Preprinted S1

DATE Record date (Mo/Day) of sample collection
TIME Record time of the collection using 24-hour clock
LOCATION:
RIV_MILE Record river mile in which sample was collected
SITE Enter appropriate code for site of collection:
4 = west of channel (<20 ft.)
5 = channel >20 ft.
6 = east of channel (<20 ft.)
STATION Enter appropriate code for station:
4 = Upper Harbor
11 = Battery region of the Hudson River
12 = Yonkers region of the Hudson River
13 = Tappan Zee region of the Hudson River
14 = Croton-Haverstraw region of the Hudson River
N_S N/A
DURATION Record the duration of the fishing effort in minutes
DEPTH_SAM N/A
DEPTH_RIV Record river depth in feet
TOW_SPD N/A
TOW_DIR Enter tow direction code:
1 = north
2 = south
3 =east
4 = west
WAVE HT Enter code for estimated wave height:
1 =calmto 1/2 ft
2 = light chop (>1/2 ftto 1 ft)
3 =heavy chop (>1 ft to 2 ft)
4 = large waves (>2 ft)
BOTM_TYP N/A
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VARIABLE NAME
VESL CD
BEACH
USE_CODE

GEAR_NAR
SAM NAR

INITIALS

COMMENTS

ENG RPM

TOW_DIST

INSTRUCTIONS
Enter 15 for the Pannaway
N/A

Enter appropriate use code:

1 = Assigned to samples when there are no sampling problems.

2 = Assigned to samples when sampling problems are
encountered but markable Atlantic tomcod, unusual species
or species requiring special handling (Atlantic and shortnose
sturgeon) are caught. All fish are processed as
USE_CODE=1 samples.

5= Assigned to samples when sampling problem are
encountered and no markable Atlantic tomcod, unusual
species, any species requiring special marking are caught
(i.e., Void).
N/A
Enter code explaining catch:
Blank = not a tomcod laboratory sample
1 = tomcod laboratory sample

Record employee number of individual responsible for sample
collection

Record any pertinent information not recorded elsewhere on back of
sheet. Check comments block if comments may affect data
interpretation

Record revolutions per minute (RPM) of sampling vessel engine
during collection of towed net sample

N/A

5.2.3 Source Card Type Q1

Source card type Q1 is used to record water quality data.

NOTE: N/A =not applicable to present task, therefore not recorded.

VARIABLE NAME

INSTRUCTIONS

SOURCE CARD TYPE
BOTL_NO

H,0_TEMP

D O
pH

Preprinted Q1
Record water quality sample bottle number (if used)

Record water temperature to the nearest 0.1°C

N/A
N/A
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COND Record conductivity to the nearest scale unit in microseimens per
centimeter (uS/cm)
DEPTH_WQ Record depth (in feet) at which the water quality sample was taken.

Water quality readings should be taken 1 foot below the surface and 1
foot above bottom

5.24 Source Card Type R1

Source card type R1 is used to record the type and number of jars which contain biological sample(s).

NOTE: N/A =not applicable to present task, therefore not recorded.

VARIABLE NAME INSTRUCTIONS

SOURCE CARD TYPE Preprinted R1

NO. OF JARS N/A

SUS RECAP Record number of jars containing fish which are suspected hatchery
recaptures- N/A after 1997-98

LW N/A

ID Record number of jars containing fish for identification and
enumeration

YRL STOM N/A

5.25 Source Card Type C1

Source card type C1 was originally used to record total catch per length class data for Atlantic tomcod
(prior to 4 January 1999). Because individual length measurements are taken for each striped bass or
Atlantic tomcod caught, length classes and length groups will be assigned during data processing and
not in the field. Starting in November of 2008 the C1 card type will also be used to record total catch
per length class for each fish species caught in addition to sturgeon, striped bass and Atlantic tomcod.
Therefore, the C1 card type will be used in the field to record information about bird predation on
striped bass (refer to Section 2.7.3 for Taxon 333) in the first record of the C1 card type, and then the
total catch for each of the other fish taxa will be recorded by length class, in the records below the
Taxon 333 record. Refer to the ConEd data dictionary to determine the correct taxon for each fish
species in the by-catch.

N/A= not applicable to present task, therefore not recorded.

VARIABLE NAME INSTRUCTIONS
SOURCE CARD TYPE  Preprinted C1
TAXON Enter taxon= 333 for data for bird predation on released striped bass or

enter the taxon code for each species in the by-catch.
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VARIABLE NAME INSTRUCTIONS
DIV 1 N/A (will be computer coded)
DIV 2 N/A (will be computer coded)
CT LC1 Record the total number of striped bass eaten by birds or the total

number of each by-catch taxon in length class 1.

CT LC2 Record the total number of tagged striped bass eaten by birds or the
total number of each by-catch taxon in length class 2.

CT LC3 Record the total number of untagged striped bass eaten by birds or the
total number of each by-catch taxon in length class 3.

CT LC4 Record the total number of striped bass of unknown origin eaten by
birds or the total number of each by-catch taxon in length class 4.

COMMENTS Record any pertinent information not recorded elsewhere (only check
box if comments may affect data interpretation).

5.2.6  Source Card Type M2

Source card type M2 is used to record mark/recapture and length/weight data for fish processed in the
field.

NOTE: N/A =not applicable to present task, therefore not recorded.

VARIABLE NAME INSTRUCTIONS

COMMENTS Record any pertinent information not recorded elsewhere (only
check if comments may affect data interpretation)

SOURCE CARD TYPE Preprinted M2

TAXON Enter 30 for striped bass or 32 for Atlantic tomcod

REL REC Enter appropriate release/recapture code:
1 = Release
2 = HRF Tag Recapture
3 = Atlantic tomcod lab fish (Note: SAM_NAR must equal 1)
4 = Suspected hatchery recapture

5= Tag wound-striped bass or Atlantic tomcod recapture from
prior program, take fish to lab for examination

6 = Other (fish injured and is tagged or released alive without
tagging, or Atlantic tomcod given to NYU)

7 = Fish recaptured with tag other than HRF internal anchor tag

or dart tag
9 = Striped bass with illegible HRF tag legend
MARK _CD Enter the mark code for the type of tag or finclip:

82 = Floy T-bar tag used during 1984 program (dorsal insertion)
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VARIABLE NAME

TAG N
LENGTH

FISH ID

SEX

CT_CLIPS

PARASITES

TAG_COND

INSTRUCTIONS

90 = Visual implant tag in Atlantic tomcod (orange).
91 = Visual implant tag in Atlantic tomcod (yellow).
95 = Hallprint dart tag (dorsal insertion)

96 = Floy internal anchor tag (HRF prior to 1988, current
USFWLS)

97 = Floy internal anchor tag with tubing (pink, HRF before
1988)

98 = Hallprint internal anchor tag (HRF used since 1987)
3 = Spaghetti tag (Littoral Society, dorsal insertion)

Record appropriate tag number

Record maximum total length of each striped bass and Atlantic
tomcod measured to the nearest millimeter

Record fish identification number (1-999) assigned sequentially for
each sample to each striped bass tagged and released. Record
FISH_ID for each recaptured Atlantic tomcod.

Enter code for sex of fish if externally apparent:
1 =male
2 =female

Enter appropriate alive/dead code for fish at time of capture:
1 = Alive at time of capture and judged capable of surviving
marking or tagging and release.
2 =Dead at time of capture or judged incapable of surviving
marking or tagging and release.

N/A
N/A

For Atlantic tomcod enter the appropriate code describing the degree
of external parasitic infestation

2 = no parasites observed

3 =light, 1 to 5 external parasites

4 = moderate, 6 to 20 external parasites
5 = heavy, >20 external parasites
blank = not examined

Enter the code for the condition of the striped bass tag insertion site
for REL_ REC =2, 7 or 9 striped bass:

1 = Healed tag insertion
2 = Infected tag insertion
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VARIABLE NAME

NUMBER

ORIENTATION

PROTRUSION

BLIND

FUNGUS

FINROT

SKELETON

INSTRUCTIONS

Enter the code for the legibility of the legend on ADDRESS the
external streamer of REL_REC =2, 7 or 9 REWARD striped bass:

1 = legend completely missing

2 = legend abraded and partly missing

3 = legend abraded but completely legible
4 = legend completely legible

Enter the code for the orientation of the tag number on the external
streamer of REL REC =2, 7, or 9 striped bass:
1 = tag number facing anterior (head)

2 = tag number facing posterior (tail)

Enter the code for the presence or absence of tag anchor protrusion
for REL_ REC =2, 7 or 9 striped bass:

1= yes
2= no

Enter the code for the condition of each REL REC=2,5,6,7, 0r 9
striped bass with respect to blindness:

1 = blind in one eye
2 = blind in both eyes
blank = not present
Enter the code for the condition of each REL REC=2,5,6,7,0r9
striped bass with respect to body fungus (lymphocystis):
1 = fungus on part or all of one side of body
2 = fungus on part or all of both sides of body
blank = not present
Enter the code for the condition of each REL REC=2,5,6,7, 0r9
striped bass with respect to fin rot:
= fin rot on caudal (tail) fin
= fin rot on pectoral fin(s)
= fin rot on pelvic fin(s)
4 = fin rot on anal fin
5= fin rot on dorsal fin(s)
6 = fin rot on multiple fins
blank = not present

Enter the code for the condition of each REL REC=2,5,6,7, or9
striped bass with respect to skeletal abnormalities:
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VARIABLE NAME

STRESS

OTHER

5.2.7 Source Card Type M1

INSTRUCTIONS

1 = scoliosis (side to side curvature of spine)

2 = lordosis (top to bottom curvature of spine)

3 = head abnormalities (e.g. pugnose)

4 = fish hook damage to mouth or gills (pin hooked)
blank = none present

Enter the code for the condition of each REL REC=2,5,6,7, 0r 9
striped bass with respect to stress:

1 = net rash
2 = crushed or cut

3 = handling stress

blank = none present

1 = if other injury is present, describe injury in COMMENTS

2 = lesion or tumor present on body

Source card type M1 (Figure II-8) is used to record information associated with each shortnose
surgeon or Atlantic sturgeon caught.

VARIABLE NAME

TASK CODE:
SAMPLE:
GEAR:
DATE:
YEAR:
RIVER MILE:
SITE:

STATION

22800 Striped Bass-Tomcod 2011-12 SOP.doc 10/18/2011

INSTRUCTIONS

Preprinted 53 = striped bass trawl program

Record sample number.

Preprinted 49 = 9 m trawl

Record date (Mo/Day) of sample collection.
Record year.

Record river mile of collection.

Enter the site of collection:
4 = west of channel (<20 ft deep)
5 = channel (> 20 ft deep)
6 = east of channel (<20 ft deep).

Enter the appropriate code for station:
4 = Upper Harbor
11 = Battery (river miles 0-11)
12 = Yonkers (river miles 12-23)
13 = Tappan Zee (river miles 24-33)
14 = Croton-Haverstraw (river miles 34-38)

Normandeau Associates,

Enter the code for the condition of each REL REC=2,5,6,7,0r 9
striped bass with respect to other observed factors relating to poor
condition that are not already coded:

Inc.
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Figure I1-8. Sturgeon Data Sheet for Striped Bass/Atlantic Tomcod Program
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VARIABLE NAME
TAXON:

REL REC:

FISH_ID:

LENGTH:
WEIGHT:
EYE WIDTH:

MOUTH WIDTH:

MOUTH/EYE RATIO:

LATERAL ANAL SCUTES:

POST-DORSAL SCUTES:

PRE-ANAL SCUTES:

TISSUE:

22800 Striped Bass-Tomcod 2011-12 SOP.doc 10/18/2011

INSTRUCTIONS

Enter 27 = shortnose sturgeon
29 = Atlantic sturgeon.

Record 1 = Release
2 = Recapture
3 = Dead fish returned to laboratory.

Record a fish identification number (1-999) unique to each
fish and assigned sequentially to each sturgeon caught.

Record the total length of each sturgeon caught in mm.
Record the wet weight in grams of each sturgeon caught.

Measure and record the distance between the eyes to the
nearest mm for each sturgeon caught.

Measure and record the distance inside the mouth between
the lips to the nearest mm for each sturgeon caught.

Record the mouth width divided by the eye width to the
nearest whole percentage (e.g. 45% or 73%).

Enter a code for the presence or absence of scutes (bony
plates at least as large as the pupil of the eye) found
between the base of the anal fin and the midlateral row of
scutes.
1 = no scutes found just above base of the anal fin
2 = two to six scutes found just above the base of
the anal fin

Enter a code for the presence or absence of scutes (bony
plates at least as large as the pupil of the eye) found along
the dorsal surface between the base of the dorsal fin and
the caudal (tail) fin.
1 = one row of scutes found along the dorsal mid-
line, or absent
2 = two rows of scutes, one on either side of the
dorsal mid-line.

Enter a code for the presence or absence of scutes (bony
plates at least as large as the pupil of the eye) found along
the ventral surface between the base of the anal fin and the
pectoral fins.
1 = one row of scutes found along the ventral
mid-line
2 = two rows of scutes, one on either side of the
ventral mid-line.

Enter a code specifying if a tissue sample was taken from
the sturgeon caught (see Section 4.3 of this SOP for
details).

Blank = no tissue sample taken

1 = tissue sample taken

November 2010
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VARIABLE NAME INSTRUCTIONS
PHOTO: Enter a code specifying if one or more digital photographs

were taken of the sturgeon caught (see Section 4.2 of this

SOP for details).

Blank = no photos taken
1 = photos taken

PIT TAG NUMBER: Record 10 digit Pit Tag number if present.
CARLIN-RITCHIE TAG: Record 5 digit Carlin Ritchie tag number if present.
SEX: 1 = male

2 = female

3 = not examined
4 = examined but unable to determine

A-D: 1=alive
2=dead

6.0 QUALITY CONTROL FOR FIELD MARK/RECAPTURE DATA

Quality control (QC) inspections are conducted to insure that fewer than one quality control sample in
ten has a data recording error. A QC sample is defined as a record (line) of data recorded on the M2
card type of the field data sheet (Figure I1-7).

6.1 A CSP-V continuous sampling plan is used to provide an AOQL of at least a 10% (6.5%) or
better error rate for field coding of tag and length data, with the parameters of the plan defined as
follows:

1= 12 records
f=1/10 records
X = 4 records

A record is an entire line of data associated with a particular fish on the M2 card type, including the
following variables:

TAXON, REL REC, MARK CD, TAG N, LENGTH, WEIGHT (if condition factor fish),
FISH_ID, SEX, TAG_COND, A D, CT_CLIPS and LG

Person who measures and tags fish = tagger
Person who reads tag and writes data = data person
Tagger and data person represent a team

6.1.1 For each unique team of tagger and data person, the QC plan begins with 100% of the records
being inspected and rerecorded by an independent party (Crew Leader).

6.1.2  After 12 records in a row are found to be without error (all data are accurate and length is
within 3% agreement), the crew leader inspects the data record for one of every 10 fish. This 1/10
inspection rate carries over from data sheet to data sheet for a given tagging team.
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6.1.3 Inspection continues at a frequency of 1/10 and a count is kept of the number inspected in this
"skip mode." If an error is detected before 12 records have been inspected in the skip mode, the QC
plan is restarted at the beginning with 100% inspection (6.1.1).

6.1.4 If 12 records are inspected in the skip mode without finding an error, inspection continues at
the 1/10 inspection frequency until an error is detected. When this defective data record is
encountered, the next four records are inspected.

6.1.5 If any of these four records contains an error, the QC plan is restarted at the beginning with
100% inspection (6.1.1).

6.1.6 Ifno errors are encountered in these four records, inspection resumes at a frequency of 1/10
and a count is kept of the number of records inspected. If a second defective record is found before
the next 12 records have been inspected, the QC plan is restarted at the beginning with 100%
inspection (6.1.1).

6.1.7 Ifasecond defective record does not occur until after the next 12 records have been inspected
at a 1/10 frequency, proceed as in 6.1.4.

6.1.8 The Crew Leader documents the QC results in the left margin of the data sheet next to each
record that was QC inspected.

6.2 If errors were observed, the error type and mistaken value are written in the right margin next
to the appropriate record. The corrected value(s) are placed in the appropriate columns on the data
sheet and replace the mistake(s). Provide notes in the Comments section of the data sheet explaining
errors found and their correction.

Error Type: Tag

Length
Weight
Taxon (species)
REL REC
Fish ID

Sex

Tag condition
A D

CT _Clips
Length group
= Comments

ZQZ>rONTRNgC
Il

6.3 If members of the team change (either tagger or data man or both) you must start at
inspection frequency i=12.

6.4 Tomcod data records are included in this QC plan.
6.5 See attached flow chart (Figure 11-9) for a summary of inspection procedures.

6.6 All shortnose and Atlantic sturgeon identification, data records, and labels are subjected to
100% reinspection by a qualified crew member or leader.
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START *

The QC inspector inspects 100% of the samples.

When 7 consecutive samples are found within tolerance,

The QC inspector is released from 100% inspection and inspects
a fraction, fof the samples, where the samples are selected
in a random manner.

If one defective sample If 7 consecutive QC samples
is found before 7 more are within tolerance,
samples have been inspected.

Y Y
Y

The QC inspector continues to inspect fraction fof the randomly
selected samples.

When the QC inspector finds one defective sample,

The QC inspector begins inspection of 100% of the samples.

If one defective sample is If x consecutive QC samples
found before x more are within tolerance,
samples have been inspected,

' '

-

Figure 1I-9.
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SECTION I1l. FIELD STANDARD OPERATING PROCEDURES FOR
ATLANTIC TOMCOD BOX TRAP SAMPLES

1.0 OBJECTIVE

11 To estimate the size of the Atlantic tomcod spawning population in the Hudson River during
the winter of 2011-2012 and make comparisons with previous years' estimates. Box trapping will
occur for 13 consecutive weeks from Monday, 5 December 2011 through Friday, 2 March 2012.

1.2 To provide data on major aspects of Atlantic tomcod life history and population dynamics.

1.3 To mark and release Atlantic tomcod caught in box traps with visual implant tags. The
recapture of individually tagged fish will provide specific data on movement, growth, and other major
aspects of Atlantic tomcod life history and population dynamics.

20 GEAR
2.1
Box Trap Gear Code 36
Frame 3x3x6 ft. (0.9 x 0.9 x 1.8 m)
Number of wings None
Number of leads None
Number of fykes 2
Fyke opening 4x4in. (10.2 x 10.2 cm)
Body mesh 0.375 in. (0.9 cm)

3.0 FIELD PROCEDURES

3.1 SAMPLE SITE LOCATION

3.1.1 Box trap sampling is conducted at eighteen (18) fixed sampling sites in the Hudson River
between RM 25 and RM 76 (Table I1I-1). These sites are chosen on the basis of accessibility, river
depth, and proximity to the river channel. Box traps may be moved from site to site or to new sites
created to maximize catch. All locations (river miles, site) not described in Table III-1 will be
described in the comments on the first data sheet and a new “STATION” will be assigned. Box trap
locations are coded using a Normandeau field station number, ranging from Normandeau Field
Station 5 at the northern end of the sampling area to Normandeau Field Station 21 at the southern end.
Box trap sites are not specified by the field crews but are computer generated using a two digit
number. The first and second digits are assigned as follows:
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Table I11-1.  Tomcod Box Trap Mark/Recapture Zones, Hudson River Mile (RM), SITE and
STATION Designations for the Atlantic Tomcod Box Trap Program
Mark/Recapture Zone Location Field
(RM) Box Trap Location (RM-Site) Latitude Longitude Station  Station®
North
Cornwall-Hyde Park Norrie Point'” RM 84-61  N41°50.031 W73°56.332 84 201
RM 56-85) H.R.S.H. Dock'! RM 77-61  N41°44.060 W73°56.130 77 202
Star Oil Terminal RM 76-41  N41°42.921 W73°56.900 5 203
Mariner’s Harbor RM 76-41  N41°42.864 N73°36.912 76 310
Milton — Shell Oil Dock RM 71-41  N41°39.161 W73°57.205 6 204
Marlboro Yacht Club (North RM 68-41  N41°36.397 W73°57.205 68 309
Corner)
Marlboro Yacht Club RM 68-41  N41°36.383 W73°57.657 7 205
Cornwall Yacht Club RM 56-41  N41°26.573 W73°59.833 8 207
Cornwall Yacht Club-Fuel Dock RM 56-41 N41°26.596 W73°59.923 56 308
West Point (RM 47-55)  West Point — North Dock RM 52-41  N41°23.860 W73°57.363 9 208
West Point — North Dock — South  RM 52-42  N41°23.854 W73°57.386 52 305
West Point — South Dock RM 51-41  N41°23.158 W73°57.306 10 209
° West Point — Supplemental RM 52-43  N41°23.851 W73°57.398 53 311
% Garrison — North RM 51-61 N41°23.053 W73°56.897 11 210
% Garrison — South RM 51-62 N41°23.020 W73°56.906 12 211
3 Garrison Yacht Club — North RM 51-63 N41°22.896 W73°56.891 50 303
3 Garrison Yacht Club — South RM 51-64 N41°22.900 W73°56.900 51 304
South
Indian Point Peekskill Yacht Club RM 43-61  N41°16.936 W73°56.260 13 213
(RM 39-46) *Indian Point Hatchery RM 41-61  N41°15.628 W73°57.944 14 215
> Verplanck — King’s Marina RM41-62  N41°15340 W73°57.960 41 302
Yonkers, Croton Yacht Club — North RM 36-61 N41°12.321  W73°53.634 15 216
Tappan Zee, Croton Yacht Club — South ° RM 36-62  N41°12.303 W73°53.609 36 301
Croton—Haverstraw Nyack — Petersen Marina RM 29-41  N41°06.051 W73°54.831 16 217
(RM 12-38) Tarrytown
Irvington — North RM 27-61  N41°04.462 W73°53.140 17 218
Irvington — South RM 25-61  N41°02.458 W73°52.469 18 219
" Irvington — Middle RM 25-62  N41°02.422 W73°52.471 19 220
Irvington-North Corner RM 25-63  N41°02.444 W73°52.469 25 300
Irvington-(Between North Corner ~ RM 25-63 26 306
And station 19)
RM 25-63 27 307
¥ Pheleps Dodge — North RM 19-61  N40°56.895 W73°54.065 20 222
¥ Pheleps Dodge — South RM 18-61  N40°56.844 W73°54.106 21 223

! Station Code in Con Edison Data Dictionary

% Access denied by new owner; trap Stations 210 and 211 not fished since 1 December 1998.

? Replacement sites for Stations 210 and 211; fished beginning 1 December 1998.
4 Station 215 filled with silt and too shallow for trap deployment; not fished beginning 1 December 1999.
5 Replacement site for Station 215; fished beginning 1 December 1999.
6 Supplemental trap fished here beginning 1 December 1999.
7 Supplemental trap fished here beginning 1 December 1999.
¥ Access denied by new owner; trap Stations 222 and 223 not fished beginning 1 December 1999.

% Supplemental trap fished here beginning in 2005-06 program.

' Supplemental trap fished here beginning in January 2007 program
" Supplemental trap fished here beginning in January 2007 program
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First Digit

e Box traps located on the west bank of the river are assigned a site of "4"
e Box traps located on the east bank of the river are assigned a site of "6"
Second Digit

e Ifa trap is the only one located on that side of the river within a river mile, it is assigned a
n 1 n

e  When two traps are located on the same side of the river within a river mile, the
northernmost trap is assigned a "1" and the southernmost trap is assigned a "2"

3.2 GEAR DEPLOYMENT
3.21 Box Traps

3.2.1.1 Box traps are lowered into the water (4-40 ft) by a wire cable and attached to a solid structure
on a dock, pier, bulkhead, etc.

3.3 Use CoDE

3.3.1 For box traps samples are either "use code 1", "2" or "5".

3.3.2  Use code and sample narrative code definitions.

Use CoDE AND SAMPLE NARRATIVE CODE DEFINITIONS

Use CODES DEFINITION

1 Assigned to samples when there are no sampling problems

2 Assigned to samples when sampling problems are encountered but
markable Atlantic tomcod, unusual species or species requiring special
handling (Atlantic and shortnose sturgeon) are caught. All fish are
processed as USE_CODE=1 samples.

5 Assigned to samples when sampling problem are encountered and no
markable Atlantic tomcod, unusual species, any species requiring
special marking are caught (i.e., Void).

SAMPLE NARRATIVE CODES

Blank Atlantic tomcod were caught and none were taken to the laboratory.
1 Atlantic tomcod were taken to the laboratory (REL REC=3 fish)
2 No Atlantic tomcod caught
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3 Lab processing problems; sample spilled, deteriorated, misplaced
sample not processed

3.4 FIELD PROCESSING OF SAMPLES

3.4.1 "Use Code 1" And "Use Code 2" Box Trap Samples

All markable Atlantic tomcod are handled as outlined in Section I11-3.4.4. All other fish except
unusual species are released without enumeration. All unusual species are enumerated by length class
and released. Species requiring special handling are discussed in Section 111-3.4.3.

3.4.2 "Use Code 5" Box Trap Samples

Void samples are not processed. A data sheet should be completed for each USE CODE 5 sample
documenting the reasons why the sample was void.

3.4.3  Species Requiring Special Handling
3.4.3.1 See Section II — 4.0 for details on processing Atlantic and shortnose sturgeon.

3.4.3.2 Striped bass collected in box trap samples are not checked for hatchery-administered (second
dorsal fin) finclips or for hatchery administered magnetic cheek tags.

3.4.4 Handling Procedures for Atlantic Tomcod Collected in Box Traps

3.4.4.1 Box traps are checked daily (Monday through Friday). From each box trap, all Atlantic
tomcod are inspected for all tags or tag wounds are measured to the nearest mm TL. Subsequent data
processing will enumerate tomcod into length class (Table II1-2) and into each of 8 length groups
(Table III-3).

3.4.4.2 All Atlantic tomcod which may be recaptures from the same year's box trap program based
on the tag color or tag number (Section 3.5) are coded as REL._REC=2, released away from the
capture site and in the same river mile after the species, mark code, release code, alive dead status
length group are recorded on the M2 card type of the field data sheet.

3.4.4.3 All Atlantic tomcod which may be recaptures from previous programs (based on tag color or
tag number) are assigned REL_REC=5 on the M2 card and taken to the lab for verification after the
species, status, Fish ID and length are recorded on the M2 field card. Fish should be transported in
separate bags labeled as to Sample and Fish ID.

3.4.4.4 If a marked fish is recaptured under unusual circumstances, e.g., washed ashore dead, killed
by a predator, boat, etc. or given to the crew by a person who doesn't know the origin of the fish, the
fish is placed in a sample jar with 10% formalin and the necessary recapture labels should include a
description of the circumstances under which the fish was collected.

3.4.4.5 When other contractors recapture Normandeau marked fish and give the information to
Normandeau crews in the field, the applicable gear code is used. (See GEAR CODE list in the Con
Edison Data Dictionary).
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Table I11-2.  Atlantic Tomcod Length Classes

Length Class Millimeter Range (Total Length)
1 0-Division I
2 Division I+1-Division II
3 Division II+1-250
4 >251

Total Length in Millimeters

Sampling Date Division | Division 11
31 Oct—04 Dec 2011 160 260
05 Dec—11 Dec 2011 200 275
12 Dec—18 Dec 2011 210 275
19 Dec—31 Dec 2011 225 290
01 Jan 2012—07 April 2012 20 225
08 April 2012-21 April 2012 50 225

NOTE: If Division II is >250 then LC3 does not exist and LC4 becomes Division II. Therefore, LC3 does not exist before
01 Jan 2012.

Table I11-3.  Atlantic Tomcod Length Groups

Length Group Millimeter Range (Total Length)
<125

126-150

151-175

176-200

201-225

226-250

251-275
>276

oI e Y I SV R S R
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3.4.4.6 All tomcod caught in box traps are tagged if they are not suspected recaptures, dead or
required for laboratory analysis. From each box trap, all Atlantic tomcod are inspected for tags or tag
wounds, and measured.

3.4.4.7 Markable Atlantic tomcod are taken from box trap samples and placed in holding containers.

3.4.4.8 Extremely large catches of markable Atlantic tomcod are handled as expeditiously as
possible. If there is not enough time to tag the entire catch without stressing the fish, the crew tags as
many fish as possible, and leaves sufficient time to measure each remaining Atlantic tomcod and
check the remaining fish for marks. Alternatively, the field crew leader may decide to finclip the
remaining fish, or finclip the entire catch if the field crew determines that doing so would
substantially reduce handling mortality. If for some reason the remaining fish must be released
without counting, these fish are not checked for tags. Even if a marked fish is observed among these
fish, it should not be selected from the group.

3.4.4.9 If Atlantic tomcod are marked with a finclip, finclip codes (Table I11-4) are used which are
specific for weekly or biweekly marking periods. The fin is clipped as close to the body as possible
without clipping the flesh of the fish. Please note that the right or left side of the fish is the same as
your right or left while viewing the fish from the dorsal surface with the tail nearest to you and the
head away from you.

3.4.4.10 For finclipped or tagged Atlantic tomcod, record the mark code (release or recapture), type
of clip (clip code) or tag number, and individual length measurement to the nearest mm TL.

3.4.4.11 The tagged fish are then placed in a recovery container; the water is changed as often as is
necessary to reduce stress. Fish are released away from the gear but within the same river mile as
captured.

3.4.4.12 If some Atlantic tomcod are supplied to universities or other groups for research purposes,
these fish will be examined for marks and assigned REL_REC=6 and an alive/dead code based on
their condition when they were removed from the box trap (generally A/D = 1 = alive).

3.4.4.13 All Atlantic tomcod examined for visual implant tags will also be inspected for external
parasites before they are released.

2= no parasites observed 5=>20 parasites

3= 1-5 parasites blank= not examined

4= 6-20 parasites

3.5 VISUAL IMPLANT TAGGING OF ATLANTIC TOMCOD

A new aspect of the Atlantic tomcod program beginning in 1997-1998 was visual implant tagging of
the fish caught in box traps. The only other time that Atlantic tomcod were individually tagged was
during the period prior to 1980, when individual fish were tagged with Carlin tags. The recapture of
tagged tomcod will help provide specific information on the distribution, movement rates, and growth
of individual fish. During 2011-2012, all Atlantic tomcod marked and released from the box trap
effort will be tagged; finclips will only be used as a backup procedure or if the field crew determines
that doing so would substantially reduce handling mortality for a large catch.
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Table I11-4.  Atlantic Tomcod Finclip Codes Specific for Marking Periods and Box Trap

Marking Zones.
Inclusive Dates in Finclip
Marking Period Mark Zone Code Finclip Description
Weeks 1-2 North 79 Right pectoral and first anal
South 50 Right pectoral and second anal
Week 3 North 59 Left pectoral and first anal
South 71 Left pectoral and second anal
Weeks 4 North 80 First anal
South 84 Left pectoral
Weeks 5 North 38 Second anal
South 81 Right pectoral
Weeks 6 North 43 First and second anal
South 14 Left and right pectorals
Weeks 7 North 60 Right pelvic and first anal
South 56 Right pelvic and second anal
Week 8 North 13 Left pelvic and first anal
South 55 Left pelvic and second anal
Week 9 North 87 Left pelvic
South 85 Right pelvic
Weeks 10-11 North 15 Left and right pelvics
South 11 Right pectoral and right pelvic
Weeks 12-13 North 69 Left pectoral and left pelvic
South 72 Left pectoral and right pelvic

NOTE:

North = Hudson River Miles 47-77, Stations 203, 204, 205, 207-211
(north of the Bear Mountain Bridge)

South = Hudson River Miles 12-46, Stations 213, 215-220, 222, 223
(south of the Bear Mountain Bridge)

Finclips will only be used as a backup to mark Atlantic tomcod.

3.5.1 A Northwest Marine Technology soft Vialpha fish tag (visual implant tag, MARK CD=90 or
91) will be applied to individual Atlantic tomcod caught in the box traps. Yellow or orange tags are
used in alternating years to facilitate differentiation of within-year and cross-year recaptures. The
tags used during the 2011-2012 program will be orange (Mark CD=90). The tags used during the
2010-2011 program were yellow (Mark CD=91). The tags used during the 2009-2010 program were
orange (MARK CD=90). The tags used during the 2008-2009 Program were yellow

(MARK CD=91). The tags used during the 2007-2008 Program were orange (MARK CD=90). The
tags used during 2006-2007 were yellow (MARK CD=91). The tags used during the 2005-2006
Program were orange (MARK CD=90), the tags applied during 2004-2005 were yellow

(MARK CD=91) and the tags used during 2003-2004 were orange (MARK CD=90).

3.5.1.1 If the entire catch of a box trap is tagged, it is not necessary to enumerate the number of fish
(CT_CLIPS) tagged into each length group. The count for each length group will be generated by
computer from the individual length of each fish recorded with each tag number.
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3.5.1.2 If only part (or none) of the catch is tagged, it is important to enumerate the entire tomcod
catch into length groups and process the catch as specified in Section I11-3.4.4 above. The length
group information will be the only complete source of length data for these samples.

3.5.2 A single visual implant tag will be inserted under unpigmented skin on the right operculum of
the fish. Please note that the right or left side of the fish is the same as your right or left while
viewing the fish from the dorsal surface with the tail nearest to you and the head away from you.

3.5.2.1 Each tomcod tagged and released with a visual implant tag will have the following
information recorded on the M2 Card Type of the field data sheet: TAXON (= 32), REL_REC (= 1),
MARK CD (=90 or 91), TAG_N, LENGTH (nearest mm total length), FISH ID (numbered in
ascending order sequentially from 1 within each sample), SEX (if observed), A D (=1 for released
fish).

3.5.2.2 Tomcod awaiting application of a visual implant tag that are not in good condition (indicated
by blindness, fungus, finrot, tissue damage or skeletal deformities) or exhibit stress (from tagging or
holding) will be released alive and not be tagged. These fish will be coded as REL. REC=6 with a
comment recorded to explain why the fish was not tagged.

3.5.3 Visual implant tags are provided on sheets of paper from which they are removed and inserted
into each fish with a Northwest Marine Technology tag injector.

3.5.3.1 The visual implant tags are supplied in rows on transparent 8.5 X 11 inch sheets with the
unique tag number printed on the sheet beside the each tag. Each sheet has 15 rows of 20 tags for a
total of 300 tags per sheet. The tags are attached to the clear sheet with a biocompatable gel. A
separate sheet of white plastic covers the tags and protects them until they are used. Individual rows
of tags are separated by perforated lines so that one or more strips can be torn from the sheet and
used.

3.5.3.2 The white plastic cover is removed from the sheet and the strip of tags is held in the hand with
the first tag to be loaded curved over the forefinger. In this position you are looking at the back of the
tag and cannot read the tag number on the tag (you can determine the number from the number
printed on the sheet).

3.5.3.3 The tag injector is dipped into water or alcohol if not already wet, and the open side of the
needle point is turned down, aligned with the long axis of the tag, and slid over the tag until the tag is
entirely inside of the needle. The tag is now loaded into the injector and ready for insertion into the
fish.

3.5.3.4 The sharp tip of the needle on the injector is used to cut a pathway in the fish tissue just below
the skin where the tag will be positioned as the pushrod of the injector holds the tag in place while the
needle is withdrawn from the fish.

3.5.3.4.1 The needle of the tag injector is now turned with the open side up so that you will see the tag
number on the tag when it is injected into the fish.

3.5.3.4.2 The needle is inserted just under the skin at a location about 5 mm below and slightly
posterior to the right eye. The tag injector needle is inserted at this point and pushed under and
parallel to the skin surface 8 mm in a posterior direction until the tip of the needle is under an
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unpigmented site on the right operculum. Be sure that the needle tip did not exit the subdermal area
through a second puncture.

3.5.3.4.3 The needle tip is then withdrawn about 2 mm to make room for the tag, and the palm of the
hand is used to advance the pushrod of the injector slightly so that the tag slides out of the needle and
fills the opening left by the withdrawn needle.

3.5.3.4.4 The tag is left in place as the needle is withdrawn by the fingers while the pushrod remains
steady. Be careful not to force the tag out of the needle with the pushrod, or the tag may become
folded and illegible. The tag must be placed in the channel cut in the tissue by the withdrawn needle
of the tag injector.

3.5.3.5 Verify that the tag legend can be read through the skin, and then place the tagged fish in the
recovery container. The water is changed as often as is necessary to reduce stress. Tagged fish are
released away from the box trap site but within the same river mile as they were caught.

3.5.3.6 The tag injector should be kept clean, sterile, and the needle should be kept sharp.

3.5.3.6.1 Store the tag injector in a container of soapy water (dish detergent) between sampling
stations to help prevent fish slime from drying and clogging.

3.5.3.6.2 Wash the tag injector after each day by letting in sit overnight in warm, soapy water, and
disinfect it in an alcohol bath or in an iodine (Woundex) bath before each day of use.

3.5.3.6.3 Sharpen the needle after each day of use (or more frequently if needed) using a fine hone,
such as an Arkansas stone. The point and bottom cutting edges of the tip are the most important, and
can be sharpened by moving the needle firmly (without rolling or tilting) with the existing flat surface
aligned with the flat surface of the hone.

3.5.4 Retain the tag sheets with the tag numbers, and write the sample number, date and first and last
FISH_ID number on each sheet or strip. These sheets will be used for quality control of the tag
numbers recorded on the field data sheet for each sample.

3.5.5 All Atlantic tomcod which are recaptured in the box traps with visual implant tags from the
same year's box trap program are coded as REL. REC=2 and released away from the capture site and
in the same river mile.

3.5.5.1 All Atlantic tomcod must be carefully inspected for the presence of visual implant tags or tag
wounds.

3.5.5.2 Recaptured fish with a visual implant tag present will have the following information
recorded on the M2 Card Type of the field data sheet for each fish: TAXON (= 32), REL_REC (=2),
MARK _CD (=90 or 91), TAG_N, LENGTH (nearest mm total length), FISH ID, SEX (if observed),
A D (alive/dead status at the time of recapture), TAG_COND (condition of the tag insertion site = 1
for healed, = 2 for infected), NUMBER (legibility of the tag = 4 for legible, = 1 for not legible), and
condition of the fish (i.e. BLIND, FUNGUS, FINROT, STRESS, other).

3.5.5.3 Recaptured fish with an illegible visual implant tag, with a tag wound but no tag found at the
insertion site, or with other unusual features of the tag or tag wound will be processed as described in
Section I1I-3.4.4 (above), placed in a sample bag or other container, labeled with TASK CD,
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SAMPLE, FISH ID, DATE, TIME, STATION, and GEAR, and taken to the laboratory for mark
verification.

3.5.6  All Atlantic tomcod that are recaptured in the box traps which have visual implant tags from
previous programs are assigned REL. REC=5 on the M2 card and taken to the lab for verification
after recording the same information for each fish that is described in Section I11-3.5.5.2 (above).
Fish should be transported in separate bags labeled with TASK CD, SAMPLE, FISH_ID, DATE,
TIME,STATION, and GEAR.

3.5.7 All tomcod caught in the trawl will be examined for the presence of visual implant tags and
external parasites but will not be tagged unless directed to do so by the program manager.

3.6 STANDARD STATIONS FOR LABORATORY SAMPLES

3.6.1 Box Traps Biocharacteristics Samples

On assigned days during each week of the Atlantic tomcod box trap program, the entire catch,
including recaptured fish, from the standard sites listed below (Table III-5) are transported in buckets
with water to the lab alive for processing. The catch from each standard trap site is returned to the lab
once in each week of sampling. Catches from additional traps may be taken at the request of the lab
section leader depending on population density and distribution as indicated by current trap
collections. Catches are taken to the lab alive. Laboratory personnel will complete the SA1 card type
(Section VII-4.2) sheet for samples from standard sites that are taken to the lab for processing.

Table I11-5.  Standard Trap Sites.

Region River Mile Site Station Location

Tappan Zee 25 East 219 or 220 Irvington'
Croton-Haverstraw 36 East 216 Croton Yacht Club
Indian Point 41 East 302 King’s Marina'

West Point 51 East 303 or 304 Garrison Yacht Club'
West Point 51 West 208-209 West Point

Cornwall 56 West 207 Cornwall Yacht Club
Poughkeepsie 71 West 204 Milton — Shell Oil Dock’

"New or alternative station used in 2002-2003 for the first time. If more than one trap is fished at a given location for these
new or alternate standard stations, select the laboratory sample from the trap with the largest catch on the day the lab
sample is taken from that location.

3.6.1.1 Total catch by length class (Table III-2) and data by length group (Table I1I-3) for markable
Atlantic tomcod and unusual species will be computer generated for the C1 and M2 field card types
from the SA1 stock assessment laboratory data sheet (see Section VII-4.2).

3.6.1.2 During December and January, ripe female Atlantic tomcod less than 126 mm TL or greater
than 275 mm TL may be selected from any box trap or trawl sample and taken to the lab at the
request of the lab supervisor to maximize filling of fecundity quotas (Section VII). Each
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supplemental Atlantic tomcod will have an SA1 laboratory data record completed by the laboratory
personnel.

3.6.1.3 On days other than those assigned, the traps at standard trap sites will be handled as normal
samples (see Section I1I-3.4.4).

4.0 WATER QUALITY SAMPLE REQUIREMENTS

4.1  GEAR REQUIREMENTS

Conductivity and temperature measurement: YSI Model 85 meter or YSI Professional Plus (in situ).

4.2 SAMPLE COLLECTION

4.2.1 Surface and bottom water samples are collected for each biological collection. If over a half
hour delay is anticipated, water quality sampling is done prior to fish processing.

4.2.2 Descriptive data for each sample are recorded on the data sheet (card type Q1). All pertinent
data are recorded on the field data sheet.

4.2.3 The surface water quality sample may be collected using a 5-gallon bucket, or by lowering
the YSI Model 85 probe to 1 foot below the surface. The bottom water quality sample is collected by
lowering the SI Model 85 probe to within 1 foot of the bottom.

4.3 SAMPLE MEASUREMENTS

4.3.1 For box traps, surface water temperature and conductivity are measured with the YSI Model
85 or YSI Professional Plus probe submerged in a bucket sample, or lowered to 1 foot below the
surface and recorded on the data sheet (card type Q1). Bottom water quality samples are measured by
lowering the YSI Model 85 or YSI Professional Plus probe to within 1 foot of the bottom.

4.3.2 Temperature is recorded to the nearest 0.1°C. Conductivity is recorded to the nearest scale
unit in microsiemens per centimeter.

5.0 DATA HANDLING - FIELD DATA SHEET

All completed data sheets are reviewed for completeness and legibility by the originator. Data sheets
are then transferred to the Field Operations Supervisor for quality control checks.

5.1 FieELD DATA SHEET CODING INSTRUCTIONS

The field data sheet consists of five card types incorporated onto the front and back of an 8-1/2" x 11"
sheet of weatherproof paper (Figure I1I-1). Data from sample processing that occurs in the field for
all field tasks is recorded on a data sheet of this type. Specific coding instructions for each of the five
card types included on this data sheet appear on the following pages. Data requirements are task
specific (i.e., entries are not made for all variables for every task). Data sheets are made task-specific
by blocking out the box(es) for those variables not required for that task.
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The following card types are used for the Atlantic Tomcod Box Trap Field Program.

CARD TYPE DESCRIPTION

S1 Field Header Information

Ql Water Quality Data

R1 Number of sample jars returned to laboratory

Cl Counts of species by length

M2 Count of tomcod by length group; mark codes and tag numbers

All limiting values, tolerances, and precision limits are described or referenced in the preceding
sections. All codes and variables are described in detail in the Con Edison Data Dictionary. The term
"enter" appears in the data sheet coding instructions for all variables which require review of the data
dictionary for appropriate codes. The term "record" indicates no further information is required in
order to complete the coding. The abbreviation N/A means the variable is not applicable to this study
and is not entered or recorded.

5.2 CODING INSTRUCTIONS

Coding instructions for each card type are given below. Definitions for each variable and
corresponding codes for each variable can be found in the Con Edison Data Dictionary. All entries
should be made neatly with only one symbol per data block. The individual whose initials are entered
on the data sheet is responsible for assuring the legibility of all entries.

5.2.1 Coding for Header Information

VARIABLE NAME INSTRUCTIONS
TASK CD 43 Preprinted
SAMPLE Preprinted
GEAR 036 box trap
YEAR 11 or12

5.2.2  Source Card Type S1

Source card type S1 is used to record field sampling information. NOTE: N/A = not applicable,
therefore not recorded.
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Figure III-1. Field Data Sheet for the Atlantic tomcod box trap program.
(page 1 of 2)
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VARIABLE NAME INSTRUCTIONS
SOURCE CARD TYPE  Preprinted S1
DATE Record date (Mo/Day) of sample collection
TIME Record time of the collection using 24-hour clock
LOCATION: N/A (Note: will be computer generated)
RIV_MILE
LOCATION: N/A (Note: will be computer generated)
SITE N/A (Note: will be computer generated)
STATION

Enter appropriate code for Normandeau Field Station of collection
(see Table I1I-1). Con Edison three digit station codes will be
computer generated for the SAS files.

N_S N/A
DURATION N/A
PULL TIME Record time box trap was removed from water for sample
processing using 24-hour clock
SET TIM Record time box trap was returned to water for sample processing
using 24-hour clock
DEPTH _
SAM Record sampling depth in feet
RIV Record river depth in feet
TOW _
SPD N/A
DIR N/A
WAVE HT Enter code for estimated wave height:
1 =calmto 1/2 ft
2 = light chop (>1/2 ft to 1 ft)
3 =heavy chop (>1 ft to 2 ft)
4 = large waves (>2 ft)
BOTM TYP Enter code for bottom type:
1 = sand
2 =mud
3 = vegetation
4 = debris
5 =brick
6 = gravel less than 3"
7 = gravel greater than 3"
8 = mussel/oyster bed
9 = other
VESL CD N/A
BEACH N/A
USE CODE Enter appropriate use code:
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VARIABLE NAME

GEAR_NAR
SAM_NAR

INITIALS

COMMENTS

ENG RPM
TOW_DIST

INSTRUCTIONS

1 = no sampling problems

2 = sampling problems, but markable striped bass or Atlantic
tomcod caught

5= sampling problems, no markable striped bass or Atlantic
tomcod caught, i.e. void

N/A

Enter code explaining catch:
Blank = not a laboratory sample
1 = laboratory sample
2 =no catch
3 = laboratory processing problems

Record employee number of individual responsible for sample
collection

Record any pertinent information not recorded elsewhere on back of
sheet. Check comments block if comments may affect data
interpretation

N/A
N/A

5.2.3 Source Card Type Q1

Source card type Q1 is used to record water quality data.

NOTE: N/A =not applicable to present task, therefore not recorded.

VARIABLE NAME
SOURCE CARD TYPE
BOTL_NO
H20_TEMP

DO

pH

COND

DEPTH WQ
AIR_TEMP

INSTRUCTIONS
Preprinted Q1

Record water quality sample bottle number (if used)

Record water temperature to the nearest 0.1, degrees Celsius
N/A
N/A

Record conductivity to the nearest scale unit in microseimens per
centimeter (LS/cm)

Record depth (in feet) at which the water quality sample was taken

Record air temperature (°C) at time of sample collection
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5.24 Source Card Type R1

Source card type R1 is used to record the type and number of jars which contain biological sample(s).

NOTE: N/A =not applicable to present task, therefore not recorded.

VARIABLE NAME INSTRUCTIONS

SOURCE CARD TYPE Preprinted R1

NO. OF JARS Record number of jars or plastic bags containing fish which are

SUS RECAP suspected recaptures

LW N/A

ID Record number of jars containing fish for identification and
enumeration

NO YRL STOM N/A

5.25 Source Card Type C1

Source card type Cl1 is used to record total catch per length class data for fish processed in the field.
This information is computer generated.

VARIABLE NAME INSTRUCTIONS

SOURCE CARD TYPE Preprinted C1

TAXON Enter appropriate taxon code. Only Atlantic tomcod (taxon=32) and
striped bass (taxon=30) will be enumerated.

DIV 1 N/A (Note: will be computer generated)

DIV 2 N/A (Note: will be computer generated)

CT LC1 N/A (Note: will be computer generated)

CT LC2 N/A (Note: will be computer generated)

CT LC3 N/A (Note: will be computer generated)

CT LC4 N/A (Note: will be computer generated)

COMMENTS Record any pertinent information not recorded elsewhere (only check

box if comments may affect data interpretation)
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5.2.6  Source Card Type M2

Source card type M2 is used to record mark/recapture and length/weight data for fish processed in the
field (see Section 11-4.0 for special handling of sturgeon spp.)

NOTE: N/A = not applicable to present task, therefore not recorded.

VARIABLE NAME INSTRUCTIONS

COMMENTS Record any pertinent information not recorded elsewhere (only check if
comments may affect data interpretation)

SOURCE CARD Preprinted M2

TYPE

TAXON Enter 32 for Atlantic tomcod or 30 for striped bass

REL _REC Enter appropriate release/recapture code:

1= released after marking
2= recapture from present box trap program. Fish released alive
in field.
3= lab fish for biocharacteristics work-up
(NOTE: SAM_NAR must equal 1)
5= recapture from previous program
6 = other (fish not marked, or fish given to researchers)

MARK CD Enter mark code (MARK CD =90 or 91). (Orange=MARK CODE 90
Visual Implant Tag, Yellow=MARK CODE 91 Visual Implant Tag)

TAG N Enter the visual implant tag number for individual fish tagged

LENGTH Record length to the nearest mm for each fish examined in the field.

FISH ID Record consecutive FISH _ID for each fish tagged with visual implant
tags and each recaptured Atlantic tomcod.

SEX 1 = male

2 = female
Blank = not observed
A D Enter appropriate alive/dead code for fish at time of capture:
1 = alive
2 =dead

CT _CLIPS Record total count of fish released (finclips only), recaptured or taken to
lab. This is only completed when some or all of the fish in the sample are
not tagged. If the entire catch of the sample is tagged with visual implant
tags, this can be left blank.

LG Record length group category (1 through 8) for Atlantic tomcod finclips
only when some or all of the fish in the sample are not tagged. If the
entire catch of the sample is tagged with visual implant tags, this can be
left blank.

PARASITES 2 = no external parasites observed
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VARIABLE NAME

INSTRUCTIONS

TAG_COND

NUMBER

ADDRESS
REWARD
ORIENTATION
PROTRUSION
BLIND

FUNGUS

FINROT

SKELETON

STRESS
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5 = heavy, >20 external parasites
blank = not examined

Enter the code for the condition of the visual implant tag insertion site for

REL REC =2 or 5 Atlantic tomcod:
1 = Healed tag insertion
2 = Infected tag insertion

Enter the code for the legibility of the tag number as implanted in the
fish:

1 = one or more digits Not legible

4 = all digits completely legible

N/A
N/A
N/A
N/A

Enter the code for the condition of each REL REC =2 or 5 Atlantic
tomcod with respect to blindness:

1 =blind in one eye

2 =blind in both eyes
blank = not present

Enter the code for the condition of each REL. REC =2 or 5 Atlantic
tomcod with respect to body fungus (lymphocystis):

1 = fungus on part or all of one side of body

2 = fungus on part or all of both sides of body
blank = not present

Enter the code for the condition of each REL REC =2 or 5 Atlantic
tomcod with respect to fin rot:

1 = fin rot on caudal (tail) fin

2 = fin rot on pectoral fin(s)

3 = fin rot on pelvic fin(s)

4 = fin rot on anal fin

5 = fin rot on dorsal fin(s)

6 = multiple fins
blank = not present

Enter the code for the condition of each REL REC =2 or 5 Atlantic
tomcod with respect to skeletal abnormalities:

1 =scoliosis (side to side curvature of spine)

2 =lordosis (top to bottom curvature of spine)

3 =head abnormalities (e.g. pugnose)

4 = fish hook damage to mouth or gills (pin hooked)
blank = none present

Enter the code for the condition of each REL REC =2 or 5 Atlantic
tomcod with respect to stress:
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VARIABLE NAME INSTRUCTIONS
1 = net rash

2 = crushed or cut
3 = handling stress
blank = none present

OTHER Enter the code for the condition of each REL._REC =2 or 5 Atlantic
tomcod with respect to other observed factors relating to poor condition
that are not already coded:

1 =if other injury is present, describe injury in COMMENTS
2 = tumor or lesion on body
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SECTION IV. LABORATORY STANDARD OPERATING PROCEDURES
FOR THE HUDSON RIVER STRIPED BASS PROGRAM

1.0 INTRODUCTION

This laboratory program provides biocharacteristics data and stomach contents analysis for striped
bass which were dead or badly injured at the time of field collection. Biocharacteristics analysis will
include length, weight, sex, and sexual maturity. Scales will be taken and archived with those from
tagged striped bass for age determination (Section V). Biocharacteristics information and stomach
contents will be determined on a maximum of 10 fish per sampling day. Stomach contents analysis
will determine the presence or absence of vertebrates and invertebrates, and if vertebrates present are
Atlantic tomcod. In addition, fecundity analysis will be performed on all dead or severely stressed
gravid (ripe) female striped bass >750 mm TL.

2.0 SAMPLE PROCESSING - STRIPED BASS

2.1 LENGTH, WEIGHT, SEX AND SEXUAL CONDITION OF STRIPED BASS

Length, weight, sex, and sexual condition are determined for all dead or badly injured striped bass.

Length, weight, sex, and sexual condition are determined for all dead striped bass used for stomach
contents analysis (up to 10 fish per sampling day).

2.1.1 Equipment

= measuring board graduated in millimeters
* balance with 0.1 g precision
= Dissecting tools

= Length/weight/sex laboratory data sheets (card type LW2)

2.1.2 Sample Preparation

Fish are processed in fresh condition on the day they are collected. If they cannot be processed fresh
they are refrigerated and worked up within 24 hours of collection. Laboratory schedules are checked
the day fresh striped bass arrive at the lab. If schedules indicate the fish will be held more than 24
hours, fish will be placed in the freezer the day they arrive. All striped bass 2750 mm TL will be
processed within 24 hours.

2.1.3 Sample Analysis

Specimens are maintained in the same sequence throughout the procedure so that (1) each length
measurement will be associated with the weight and sex of the same specimen, and (2) quality control
determination can be made on an individual specimen basis. Individual specimens will be assigned a
unique identification number and processed in the following manner:
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1. Measure maximum total length to the nearest millimeter. The length of the fish in fresh
condition as recorded on the field data sheet is considered the correct length unless large
discrepancies are noted. These field lengths are subjected to a 10% AOQL inspection
plan.

2. Determine weight of fish < 500 g to the nearest 0.1 g and fish $500 g to the nearest 1 g.
(The fish should not have been dissected before this step, to avoid affecting the weight
by loss of body fluids, etc.) Assistant should check quality control log to determine if
any of these fish are to be reanalyzed for weight measurement prior to next step.

3. Make longitudinal abdominal incision from vent to isthmus passing through the axillary
process.
4. Determine the sex and sexual condition by examination of the gonads using the criteria

in Table IV-1.

5. Record data on LW2 data sheets (Figure IV-1).

2.2 STRIPED BASS STOMACH CONTENTS ANALYSIS

Examine the stomach contents of a maximum of 10 dead striped bass per sampling day to determine

the absence or presence of vertebrates and invertebrates. If more than 10 striped bass are brought to

the lab, randomly select a subsample of 10. Stomach contents should be analyzed on all dead striped
bass >750 mm TL. When vertebrates are present, determine if they are fish, and, if so, whether they

are Atlantic tomcod.

2.2.1  On the lab major species food habit processing data sheet (Card Type FH1, FigurelV-2)
record sample number and Fish ID number from the label associated with each fish. Record fish
length from the field M2 card type.

2.2.2 If striped bass samples arrive late at the lab, fish will be put in plastic bags by sample number
and stored in the refrigerator. During warm weather, fish will be stored on ice to retain freshness
until they are refrigerated or frozen at the lab.

2.2.3 Sample Preparation and Stomach Contents Analysis

1. Make an abdominal incision from the vent to the isthmus.

2. Make transverse cut on left side through isthmus and behind pharyngeal arch to expose
side view of viscera (exposes more esophagus anteriorly).

3. Cut the esophagus anteriorly and lift out the entire digestive tract separating and
discarding unwanted visceral organs. Also cut away intestinal tract just posterior to
stomach.

4. Expose stomach contents by making incision from esophagus through stomach cavity

(avoid cutting food material in stomach).

5. Remove food material into dissecting pan or petri dish by rinsing or with forceps.
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6. Examine stomach contents and record presence or absence of vertebrates and
invertebrates.
7. If vertebrates are present determine and record whether or not the remains are fish and, if

so, are they Atlantic tomcod. Compare vertebrae remains with prepared Atlantic tomcod
skeletal specimens noting vertebral counts, characteristics of the neural and hemal spines
of the vertebrae, undamaged fin rays, jaw structures, gill values or other vestigial
remains.

Table IV-1.  Criteria for Determining Sex and State of Maturity of Striped Bass.*

State of Maturity Code Females Males

Gravid or milting 1 Ovaries full of yellowish granular Testes white, less firm in texture,

(ripe) eggs that are partially translucent. and if compressed will readily milt.
Eggs can be released when ovary is
compressed.

Ripe and running 2 Adult prepared to spawn Adult prepared to spawn
immediately; expulsion of eggs with ~ immediately; expulsion of milt with
little provocation. little provocation.

Partially spent 3 Ovaries somewhat flaccid and Testes whitish, somewhat flaccid
convoluted, with a variable number and convoluted, with free flow of
of eggs left. Ovarian membrane milt.
somewhat vascular.

Spent 4 Ovaries flaccid, few translucent eggs  Testes brownish white, flaccid,
left. Ovarian membrane very convoluted, with no flow of milt
vascular or sac-like. upon compression.

Immature 5 Ovaries very small and stringlike, Testes very small and stringlike,

thinner than ovaries, somewhat
translucent, and extremely tender.

thicker than testes, somewhat
opaque and gelatinous in

appearance.
Not gravid or not 6 Underdeveloped ovaries in an adult Underdeveloped testes in an adult
milting (Resting) female. Ovaries larger, more firm, male. Testes larger, more firm,
opaque, and relatively thick. No opaque, but still tender.
eggs discernible to naked eye.
Semi-gravid semi- 7 Subripe females heading into Subripe males heading or into

milting (developing)

spawning season. Ovaries

considerably larger, yellow, granular

in consistency. Eggs discernible to
naked eye, but not readily released
when ovary is compressed.

spawning season. Testes
considerably larger, white, firm in
texture, but milt not running.

*From Con Edison Data Dictionary
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2.3 STRIPED BASS SCALE SAMPLES

Scale samples are removed from all striped bass >100 mm TL that died in the field and have been
taken to the laboratory for biocharacteristics and food habits analyses.

2.3.1 Equipment

e dissecting tools

e scale envelopes

2.3.2 Scale Sample Selection

Remove at least 10-20 scales from both the left and right sides of each fish. Scale samples are
removed from an area of the body located midway between the lateral line and the notch between the
spiny and soft dorsal fins. Scales taken from the left side are placed in one envelope and scales taken
from the right side are placed in a second envelope. Label each envelope with the side the sample
came from (LEFT or RIGHT), task code, sample number, FISH ID number, length, and date of
capture. Place a rubber band around both scale envelopes before archiving the samples. Remember,
the left or right side of the fish is determined from the fish's perspective while in the swimming
position (viewed from the dorsal surface).

2.4 STRIPED BASS FECUNDITY

Fecundity will be determined for all gravid female striped bass >750 mm TL that died during this
program. Processing of these fish must occur within 24 hours of collection, and the fish must be
chilled and not frozen until processing occurs. Striped bass fecundity will not be performed during
the 2010-2011 Hudson River Striped Bass Program.

2.4.1 Equipment

= dissecting tools

= balance graduated in grams, with 0.01 g precision
» formalin

= vials or small jars

= petri dishes

= filter paper

= Jaboratory fecundity and egg diameter data sheets (card type ED2, Figure IV-3).

2.4.2 Sample Preparation

1. Make an incision in the body wall to expose the gonads.

2. Before the gonads are preserved, determine sex and state of maturity by examining
them, using the criteria in Table IV-1.
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3. Remove the gonads and preserve them in 10% formalin for at least one month, labeled
with length, weight, station, capture date, specimen number, sample number, tag type,
and tag number. If necessary, cut ovary wall in several places to insure penetration by
preservative.

4. After the gonads have been preserved for at least one month, gently rinse off the
preservative in a fine-mesh sieve and transfer the gonads onto filter paper and paper
towels to drain for five minutes.

5. Place a clean dish on the balance and tare the balance to zero.
6. Place the two gonads on the tared dish and weigh them to the nearest 0.1 g.
7. Record gonad weight on a lab fecundity and egg diameter data sheet.

After the total ovary weight has been determined, the right ovary (fish facing same
direction as observer, dorsal side up) is cut transversely midway along the longitudinal
axis. If the right ovary is not suitable for subsampling the left ovary may be used. A
triangular section 1 to 2 mm thick and consisting of 1/8 of the cross section of the
ovary is removed as an aliquot.

9. After the balance is tared and verified the aliquot is weighed to the nearest 0.01 g. A
second independent weight reading is made to verify the aliquot weight measurement.

10. The eggs in the aliquot are manually separated from the ovarian tissue and counted.
Striped bass ovaries contain two size groups (diameters) of eggs. The size difference in
these two groups is obvious and only those eggs from the larger size group are counted.
Broken eggs, judged to be 50% or more intact are counted.

11. Record data on a lab fecundity and egg diameter data sheet.

25  STRIPED BASS WITH SUSPECTED TAG WOUNDS (REL_REC =5)

All striped bass suspected as having a possible tag wound at the ventro-lateral tag insertion site, but
no tag streamer was observed, are assigned a release/recapture code of REL REC =5 by the field
crew. These REL_REC =5 fish are killed, properly labeled, and taken to the laboratory for autopsy
(see Section II). The purpose of the autopsy is to determine if the tag anchor is still present in the
body cavity of the fish, and if present to read the tag number on the anchor. If the tag anchor is
found, it is assumed that the external streamer was cut by a fisherman and mailed to the return
address. If the anchor is not found, the wound is examined to determine the nature of the scar tissue,
presence of infection, and other gross anatomical features that will lead to a determination of whether
the wound is unrelated to tagging or due to the shedding of the tag and anchor.

251 REL _REC =5 striped bass are received in the laboratory in fresh condition and are either
worked up immediately or are frozen for autopsy at a future date.

25.2 REL REC = 5 striped bass are processed for length, weight, sex, and sexual condition as
described in Section IV-2.1 and stomach contents (Section IV-2.2). A scale sample is taken from
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each REL REC =5 fish as described in Section IV-2.3, and fecundity analysis (Section IV-2.4) is
conducted if appropriate.

2.5.3 Examine the external tag wound site of REL._REC = 5 striped bass to determine if the wound
is healed or infected. Enter the external condition of the tag wound (TAG_COND) on the MRS data
sheet (Figure IV-4) and describe the location, shape and condition of the external wound in the
comments on the MRS data sheet.

2.5.3.1 Is the suspected tag wound observed at the same external location as the tag insertion site (see
Section [1-2.9.2.2)? If yes, write "same as tagging site" in the comments on the MRS data sheet.

2.5.3.2 If the external location of the suspected tag wound is not the same as the tag insertion site,
write the following in the comments on the MR5 data sheet under External Wound Location:

= The distance (in mm) from the anterior-most part of the wound to the vent.
» The distance (in mm) from the distal end of the depressed pelvic fin to the vent.
= Number of scale rows above the mid-ventral line to the wound.

2.5.3.3 The external wound shape should be described in the MRS data sheet comments as:
= Straight, oval or some other shape.

= [f'the wound is straight and incision-like, describe its orientation with respect to the
longitudinal and vertical planes of the fish.

2.5.3.4 The description of the external wound should be written in the MRS data sheet comments as:
= Length of wound along the long axis of fish (in mm).
=  Width of wound along the dorso-ventral plane of the fish (in mm).
2.5.3.5 The condition of the external wound should be written in the MRS data sheet comments as:
=  Completely healed scar tissue.
=  Open wound that is infected.
=  Open, fresh wound (no infection).
= Partially healed open wound.

2.5.4 Examine the internal condition of the ventro-lateral tag insertion site of REL REC =5 striped
bass by making an incision with a scalpel through the lateral wall of the body cavity. Fold the tissue
down to expose the internal tag insertion site and examine the condition of the tissue. Determine if
scar tissue is present, and if internal organs exhibit damage or scar tissue. If no internal wound is
observed, the wound was not due to tag insertion. Describe the location, shape and condition of the
wound in the comments on the MRS data sheet.

2.5.4.1 If an internal wound is present describe its location in the comments on the MRS data sheet
as:
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= Distance from posterior end of body cavity to posterior edge of wound (in mm).

= Ifthe internal wound is directly opposite the external wound write "opposite external
wound" in the comments.

2.5.4.2 Describe the shape of the internal wound in the MRS data sheet comments as:
= Straight, oval or some other shape.

= If'the internal wound is straight and incision-like, describe its orientation with respect to
the longitudinal and vertical planes of the fish.

2.5.4.3 Describe the dimensions of the internal wound in the MRS data sheet comments as:
= Length of the wound along the long axis of the fish (mm).
= Width of the wound along the dorso-ventral plane of the fish (mm).
2.5.4.4 Describe the condition of the internal wound as:
= Is connective tissue present at the wound site?
*  Are organs affected? Which ones?
= Completely healed with scar tissue.
=  Open wound that is infected.
*  Open wound that is fresh (not infected).
= Partially healed open wound.

2.5.5 Search for the presence of the tag anchor in the body cavity of each REL REC =5 striped
bass. Tag anchors are often found encapsulated in scar tissue attached to the inner body wall. Tag
anchors have also moved and may be found almost anywhere in the body cavity and organ systems,
including the spleen, air bladder, sex organs, liver, kidneys and gastrointestinal tract. Remove the tag
anchor (if present) and record presence of the anchor (ANCHOR), the type of tag (MARK CD) and
tag number (TAG_N) on the MRS data sheet. Describe the location of the anchor and organs
involved in the comments section of the MRS data sheet.

2.5.5.1 Tags or tag anchors removed from all REL_REC =5 striped bass should be placed in a scale
envelope, labeled with Sample Date, Task Code, Sample, Fish ID, REL REC, and Tag Number, and
stored with the scale samples.

25.6 Determine if the suspected tag wound on each REL_REC = 5 striped bass was due to tagging,
or if the wound was not related to tagging.

2.5.6.1 If a tag anchor is found in the fish, it is assumed that the tag external streamer was removed
by a fisherman and mailed to the return address. Determine if the streamer was cut, as indicated by a
stub of monofilament or streamer material remaining prior to the anchor, or if the streamer was pulled
from the anchor. Enter this information on the MRS data sheet under the variable STREAMER.
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2.5.6.2 If the tag anchor is not found, determine if the tag was shed or if the wound was an anomaly
unrelated to tagging. A wound from a shed tag will typically exhibit an external, longitudinal scar
from the tag insertion site to the posterior end of the body cavity. Scar tissue will also be present on
the internal body wall along the track of the external scar. If there is no internal wound directly
opposite the external wound, the external wound could not have originated from the tagging process.
A wound unrelated to tagging will often be in a location slightly different than the tag insertion site (it
may be on the wrong side of the fish), and it may be superficial with no internal scar tissue or
penetration into the body cavity. Enter your determination of the origin of the wound under the
variable TAG_SHED on the MR5 data sheet. Please note that all tag wounds on striped bass must
be classified as either originating from a tag or not originating from a tag in the judgment of the
examiner.

2.5.7  Autopsy of the tag insertion site of all REL._REC =5 striped bass will be performed by the
laboratory supervisor.

3.0 SAMPLE HANDLING/SAMPLE CONTROL

All striped bass which are dead or severely injured will be kept on ice and returned to the laboratory
for further processing or disposal. During length, weight and sex data collection, specimens will be
maintained in the same sequence throughout the procedure so that (1) each length measurement will
be associated with the weight and sex of the same specimen, and (2) quality control determinations
can be made on an individual specimen basis. From these specimens, all striped bass will be analyzed
for biocharacteristics and up to 10 per day for stomach contents. Biocharacteristics and stomach
contents will be examined for all fish 2750 mm TL, and gonads from ripe females (=750 mm TL) will
be removed and preserved in 10% formalin for fecundity analysis. Scales will be removed and placed
in labeled scale envelopes. Once the data for length, weight, sex and sexual condition have been
verified by quality control checks and gonad specimens for fecundity analysis are obtained, those
specimens will be disposed of in an acceptable manner. Gonads for fecundity analysis must be stored
for at least one month in 10% formalin before processing can begin. After analysis, the subsample,
including all ovarian tissue and eggs, is placed in a small container filled with 10% formalin and
labeled with date of capture and fish identification number. The subsample container is placed with
the complete gonad in the original sample container and stored for QC inspection. All Atlantic
tomcod recovered from striped bass food habits study will be stored in vials containing 10% formalin
and labeled with date of capture, sample number, and fish identification number.

4.0 DATA HANDLING - STRIPED BASS LABORATORY DATA

All completed data sheets are reviewed for completeness and legibility by the person who originally
entered the data. Data sheets are then transferred to the laboratory operations supervisor for quality
control checks.

The following data sheets are used for striped bass laboratory tasks.
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CARD TYPE TAsK
LW2 Striped bass stock assessment (length, weight, sex, maturity) (Figure
IV-1)
FH1 Striped bass food habits study (Figure IV-2)
ED2 Striped bass fecundity (fecundity, egg diameter) (Figure IV-3)
MRS5S Striped bass tag anchor examination (Figure [V-4)

4.1 LABORATORY DATA SHEET CODING INSTRUCTIONS

Coding instructions for each laboratory card type are given below. Definitions for each variable and
corresponding codes for each variable can be found in the Con Edison Data Dictionary. All entries
should be made neatly with only one symbol per data block. The individual whose initials are entered
on the data sheet is responsible for assuring the legibility of all entries.

All limiting values, tolerances, and precision limits are described or referenced in the preceding and
following sections. All codes and variables are described in detail in the Con Edison Data Dictionary.
The term "enter" appears in the data sheet coding instructions for all variables which require review
of the data dictionary for appropriate codes. The term "record" indicates no further information is
required in order to complete the coding. The abbreviation N/A means the variable is not applicable
to this study and is not entered or recorded.

4.1.1 Source Card Type LW2

Source Card Type LW2 (Figure IV-1) is used to record stock assessment data for all striped bass
examined in the laboratory and for striped bass used for fecundity analysis. Stock assessment data
will include length, weight, sex, and sexual maturity.

VARIABLE NAME INSTRUCTIONS

YEAR Record year of sample collection

SOURCE CARD TYPE Preprinted LW2

TASK CD Enter field task code from which sample originated

SAMPLE Record field sample number from which sample originated

FISH ID Record assigned identification number from M1 orM?2 field data
sheet

COLL DATE Record date (mo/day) the sample was collected

LENGTH Record maximum total length in millimeters

WEIGHT Record weight in grams to the precision specified in the laboratory

operations standard operating procedures

PROC DT Record date (mo/day/yr) the sample was processed
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Lab Length/Weight/Sex Processing
YEAR
[ fLiwj2|
COLL DATE PROC DATE 2|.
TASK FISH 1 E
CD | SAMPLE D MO | DAY | LENGTH WEIGHT mo | par | yr |Z|E]|E|8
LenWgthSex.ai
REC INIT QC
Figure IV-1. Laboratory length, weight, and sex data sheet used during the Hudson River Striped

Bass Hatchery and Atlantic Tomcod Programs
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STRIPED BASS FOOD HABIT ANALYSIS
Page _ Of

YEAR
1 EMPLOYEE PROC DT
| [ [r[n]1] NMBER. MO DAY YR

TASK CD SAMPLE FISH ID LENGTH VERTS INVERTS PISCIV TOMCOD

sb_food AT 16/0%

COMMENTS

Figure IV-2. Laboratory food habits data sheet used during the Hudson River Striped Bass and
Atlantic Tomcod Programs
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Figure IV-3. Laboratory fecundity and egg diameter data sheet used during the Hudson River
Striped Bass and Atlantic Tomcod Programs
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Tag Wound Examination Data Sheet
REL_REC = 5 Striped Bass

COLLECTION EMPLYEE PROC_DT

STREAMER TAG

YEAR TAXON 10 NUMBER MO DAY YR
[ ] _Imrs] 3l0] 1T LTI
TASK CD  SAMPLE FISH_ID LENGTH REL_REC MARK_CD TAG_N
G 11 OO0 OO0 O 4 oI ggo o
COMMENTS:
EXTERNAL WOUND LOCATION
SHAPE
DESCRIPTION
CONDITION

INTERNAL WOUND LOCATION

SHAPE

DESCRIPTION

CONDITION

TAG ANCHOR LOCATION

DESCRIPTION

CONDITION

OTHER COMMENTS

Figure IV-4. Striped bass tag wound verification data sheet
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VARIABLE NAME
PM

SEX

SEX_COND
GONAD

4.1.2 Source Card Type FH1

INSTRUCTIONS

Enter appropriate code for state of preservation:

1 = fresh
2 = refrigerated
3 = frozen
4 = formalin
5 = other
Enter appropriate code for sex:
1= male
2= female

3 = not examined
7 = examined but unable to identify
8 = hermaphrodite

Enter appropriate code for state of sexual condition (Table IV-1)

Enter code indicating availability of gonad for secondary
processing i.e. fecundity analysis:

1 = gonad collected for fecundity processing

3 = gonad sample not collected

Source Card Type FH1 (Figure IV-2) is used to record striped bass food habits.

VARIABLE NAME
YEAR

SOURCE CARD TYPE
EMPLOY NUMB
PROC DT

TASK_CD

SAMPLE

FISH_ID

LENGTH
VERTS_INVERTS

PISCIV

TOMCOD
COMMENTS

22800 Striped Bass-Tomcod 2011-12 SOP.doc 10/18/2011

INSTRUCTIONS

Record year of sample collection

Preprinted FH1

Record employee number of person performing analysis
Record date (mo/day/yr) the sample was processed

Enter 53

Record sample number from which fish was taken

Record assigned identification number from LW2 data sheet
Record total length of fish in mm, from LW2 data sheet

Enter code for presence or absence of vertebrates and
invertebrates in stomach:

1 = present
0 = absent
Record presence or absence of fish in stomach
1 = present
0 = absent
Record number of Atlantic tomcod present in stomach

Enter any information pertinent to sample processing
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4.1.3 Source Card Type ED2

Source card type ED2 (Figure IV-3) is used to record striped bass fecundity. Egg diameter data are

not collected.

VARIABLE NAME
YEAR

SOURCE CARD TYPE
TASK _CD
SAMPLE
FISH_ID

TAXON
INITIALS

PROC DT
GONAD WT
OVSUB_WT
EGSUB_CT
OCC_UNIT

EGG DIAMETER

INSTRUCTIONS

Record year of sample collection

Preprinted ED2

Enter task code from which sample originated

Record sample number from which fish was taken

Record FISH ID number from LW?2 data sheet

Enter 30 for striped bass

Record employee number of person performing measurements
Record date (mo/day/yr) the sample was processed

Record weight of entire preserved gonad to nearest 0.1 g
Record weight of ovary subsample to nearest 0.01 g
Record the number of eggs counted in the ovary subsample
N/A

N/A

4.1.4 Source Card Type MR5

Source card type MRS (Figure IV-4) is used to record autopsy results for striped bass recaptured with
suspected tag wounds (REL REC =5).

VARIABLE NAME
YEAR

TAXON

EMP_ID

PROC DT
TASK_CD
SAMPLE
FISH_ID

LENGTH

INSTRUCTIONS

Record the year of sample collection
Preprinted 30 for striped bass

Record the last three numbers of the employee identification number
of the employee performing the analysis

Record the month, day and year the sample was processed
Preprinted 53
Record the sample number from which the fish was taken

Record the assigned identification number from the label or original
field data sheet

Record the total length of the fish in mm from the field data sheet
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VARIABLE NAME

INSTRUCTIONS

REL REC

MARK_CD

TAG N
TAG_COND

ANCHOR

STREAMER

TAG_SHED

Enter the release recapture code for the fish from the field data sheet or
label

Enter the appropriate mark code for the tag type from which the anchor
originated

82 = Floy T-bar tag
95 = Hallprint dart tag

96 = Floy internal anchor tag (blue or red, oval, hard, plastic
disk with no printing)

97 = modified Floy internal anchor tag (blue or red, oval, hard,
plastic disk with printed legend)

98 = Hallprint internal anchor tag

Record the tag number if present on the anchor

Enter code for the external condition of the tag wound site
1 = healed
2 = infected

Enter code for presence or absence of the internal anchor in body
cavity

1 =MARK _CD 96, 97 or 98 anchor was found
2 =MARK CD 82 or 95 anchor was found
blank = anchor not found

If an internal anchor was found, enter code to determine if the streamer
was cut or pulled to remove it from the fish

1 =cut
2 =pulled
blank = no anchor found

Enter code to determine if the wound originated from a shed tag or
from causes not related to tagging

1 = shed tag, anchor and streamer missing
2 = anchor found, streamer cut or pulled

blank = wound not from a tag

5.0 QUALITY CONTROL — STRIPED BASS BIOCHARACTERISTICS SAMPLES

Quality control plan application is on an individual processor basis. Each processor will start each
task at a 100% inspection level and proceed as outlined in Figure IV-5. The "i", "f", "x" and tolerance
limits for each laboratory task are defined in Table IV-2. A QC sample is defined as one fish.
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START *

The QC inspector inspects 100% of the samples.

When j consecutive samples are found within tolerance,

The QC inspector is released from 100% inspection and inspects
a fraction, fof the samples, where the samples are selected
in a random manner.

If one defective sample If 7 consecutive QC samples
is found before 7 more are within tolerance,
samples have been inspected.

| Y
Y

The QC inspector continues to inspect fraction fof the randomly
selected samples.

When the QC inspector finds one defective sample,

:

The QC inspector begins inspection of 100% of the samples.

[f one defective sample is If x consecutive QC samples
found before x more are within tolerance,
samples have been inspected,

-t

' '

Figure IV-5.
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5.1 ACCEPTANCE PROCEDURES
Tolerance criteria are presented in Table [V-2. Procedures for determining acceptable quality control

comparisons are as follows:

Table IV-2.  Task Specific Application of Continuous Sampling Plan V for Striped Bass
Laboratory Processing.

CSP-V

QC Sample
Task i f X Tolerance Definition
Total Length 21 1/15 7 +3% one fish
Fish Weight 21 1/15 7 H03gif<5g one fish
+3%if>5 g
Sex 21 1/15 7 +0 one fish
Gonad Weight 12 1/4 4 i(l).oz gif one fish
<lg
+3%if>1 g
Subsample Weight 12 1/4 4 +0.02 g if one fish
<1 g
3% if>1 g
Egg Count 12 1/4 4 +10% one fish

= Ifthe original and QC values are within tolerance, the original value is considered
acceptable. To calculate percent difference, utilize the following equation:

(Original —QC)x100
oc

= Ifthe original and QC values are not within tolerance a resolution is required.

% Difference =

Resolutions are performed by a third observer, independent from all previous determinations. The
only exception to this rule is that discrepancies in age determinations are resolved by the original and
QC processors. If no resolution can be reached, a third person is consulted for resolution. The
following procedures apply:

= [f'the original and resolution values are within tolerance, the original value is considered
acceptable. To calculate percent difference, utilize the following equation:

= % Difference = (Original - Resolution)/Resolution x 100

= [f'the original and resolution values are not within tolerance but the resolution and QC
values are within tolerance, the original value is considered unacceptable and replaced
with the QC value.
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» [fagreement within tolerance cannot be reached, the data are voided and are not
considered either pass or fail. A replacement sample is selected for inspection from the
same lot.

» Data found to be unacceptable are replaced with the correct data.

* QC and resolution data are entered in a task specific log.

6.0 SAMPLE STORAGE

All striped bass will be immediately stored on ice or placed in refrigerators at the field laboratory if
the intention is to process fish within 24 hours. If laboratory schedules indicate a holdover of more
than 24 hours, fish will be placed in the freezer the day they arrive at the lab. All striped bass used
for fecundity analysis will be processed within 24 hours. Once the length, weight, sex and sexual
maturity data have been verified by QC checks, the samples are disposed of in a sanitary manner.
Only gonads for gonad weight and fecundity analysis are stored in formalin at the field laboratory.
These preserved samples should not be stored in an area where the room temperature will fall below
50°F.

7.0 EQUIPMENT CALIBRATION

A calibration and maintenance log will accompany each instrument. The log will include:
* instrument number and identification
= date of calibration
= calibration due date
= initials of the person(s) calibrating the instrument
= standards used

= results, including instrument accuracy at receipt for calibration, adjustments made,
instrument accuracy after calibration.

Field instruments will be calibrated at least twice a year with calibration checks being performed
generally prior to each day of use (Table IV-3). Laboratory scales and balances will be calibrated
once each year. Daily calibration checks will be performed with each use of a scale or balance.

Table IV-3.  Field Instrument Calibration Frequency and Tolerance.

Frequency of
Instrument Calibration Checks Tolerance
Conductivity Daily 5% of Std
Temperature Daily 3% of Std
Balance Daily +001g
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7.1 A&D PRECISION ELECTRONIC BALANCE

Precision and accuracy of the A&D balance is checked annually by Normandeau's Standards
Laboratory. Calibration of the balance is checked before each daily use in the following manner:

= The balance's zero is checked and adjusted if necessary
= Weighthelg, 10 g, 50 g, and 100 g class S weights

= A record is kept of all precision and accuracy tests, daily calibration checks, maintenance
and repairs including dates activity was performed and initials of individual performing
activity.

If a calibration check exceeds the acceptable tolerance limits (Table IV-4), troubleshoot for the cause
and reweigh the Class S weights. If the problem cannot be corrected, another balance must be used
that will pass the calibration check.

Table IV-4.  Class S Weight Tolerance for A&D Balance

Weight Tolerance
lg +0.01 g
10g +0.01 g
S0g +0.05¢
100 g +0.10 g
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SECTIONV. SCALE ANALYSIS FOR THE HUDSON RIVER STRIPED
BASS PROGRAM

1.0 INTRODUCTION

This section describes conventional age and growth techniques. Scales to be analyzed will be
selected by stratified random sampling. Scale samples are only collected from fish 2100 mm TL. All
fish <100 mm TL are assumed to be Age 0+.

Scale samples will be selected for age determination according to a stratified random sampling
scheme. Stratified sampling picks scales for age determination based on the number and estimated
proportion of Age 1+ fish in each 10 mm TL length increment. Scale samples will also be examined
from all striped bass verified to be of hatchery origin to determine age and growth.

2.0 STRIPED BASS AGE AND GROWTH

Age and growth are determined for striped bass scale samples from the Hudson River striped bass
program. This section will describe the equipment, sample preparation, sample analyses, and Quality
Control procedures used to analyze these scales.

2.1  EQUIPMENT

1. Carver press
2. Thermostatically controlled electric heat plates
3. Press plates: aluminum, stainless steel and cardboard

4, Acetate plates 5x6" grade GG clear extruded

5. Microfiche reader

6. Fish age data sheets (card type AG1)

7. Dissecting binocular microscope w/stage luminator
8. Scale sample envelopes

9. Acetate scribing tool

10. Paper cutter (heavy duty)
11. Timer

12. Dissecting tools, examining dishes
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2.2 SAMPLE PREPARATION — ACETATE IMPRESSIONS

1.

10.

11.

12.

13.

14.

15.

Select scale samples to be aged from the master scale envelop storage file using the
program specific stratified random sample plan. Indicate on the printout which
samples have been removed from the file for processing.

Number the scale envelopes in the upper right hand corner with the numbers 1
through 10 and process each lot of ten separately.

Prepare the acetate plate (5x6") by dividing it into ten equal 1x3" slides with a
scribing tool. In the outside corner of each slide, scribe the numbers 1-10
consecutively.

Prepare the press plates in order from the outside to inside: aluminum - cardboard -
stainless.

Clean foreign material (dust etc.) from the acetate plate and place it on top of
stainless plate.

Tease scales from the envelope #1 and put the scales into an examining dish.

Examine the scales under low power. Select 5 or 6 non-regenerated, symmetrical
scales and return the unused scales to the scale envelope. If all scales are
regenerated, record the sample number, FISH_ID and Scale Use Code=5 in the QC
log.

Place the selected scales on acetate slide #1 in a single row with all scales oriented in
same direction. The sculptured side of each scale (convex surface) faces the acetate
plate.

Repeat step 6 through 8 for the remaining lot of ten scale samples.

Carefully place the top press plates directly on the scales in reverse order of step 4
(Note: the stainless steel plate is always next to the acetate plate)

Turn the heating elements in the Carver Press on and adjust the temperature (if not
preset) to 200°F.

Place the "sandwiched" acetate plate in the carver Press, pump the press to a pressure
of 5000 Ibs., and set the timer for 5 minutes.

After 5 minutes of pressing, remove the acetate sandwich from press and separate the
plate. Allow the exposed acetate to cool on the bottom stainless plate (do not attempt
to lift the acetate off the bottom stainless plate while hot).

When the acetate plate is cool, remove the scales from the individual slides and
return scales to their original scale envelopes.

Cut the acetate plate into the ten individual 1x3 inch slides, and place the slides into
their respective scale envelopes.
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2.3 SAMPLE ANALYSIS

1. Remove the acetate slide from the scale envelope and place it in a microfiche reader
under high power (46x). Record the microfiche reader number so the appropriate
calibration factor can be applied to the scale radius measurements. Examine each
scale impression on the slide for the presence of annuli.

2. Select a symmetrical, non-regenerated scale impression for scale radius length
measurements. Place the ruled metric scale of the AG1 card on the microfiche screen
and align the zero with the center of the scale's focus. The metric scale of the AGI
card should run from the focus approximately through the center of the scale's
anterior field.

3. Holding the AG1 card in position on the screen as described in 2 above, place a mark
on the metric scale at each annulus and at the anterior edge or scale radius (SR).

4. If scale radius is greater than 200 mm, place a ruler alongside the AG1 card to retain
the same line and move the AG1 card up the screen to determine the total scale
radius. Record SR on the AG1 card.

5. Remove the AG1 card from the screen and label each mark as follows: Al, A2...Ax,
for annulus 1, 2 etc.; and SR for the scale radius if <200 mm.

6. Read the measurements for each mark and record the data on the AG1 card.

7. Striped bass birth date in the Hudson River is defined as 1 June. Record the age in
years as the number of annuli present. Do not count the annulus in formation on the
edge of a scale from a fish captured prior to 1 June.

8. Record the sample and sample processing information as per Section V-4.2.

9. Indicate the scale impression that was used for radius measurements by placing an
arrow on the acetate slide below the scale impression using a permanent marker.

10. Return the acetate slide to original scale envelope.

3.0 CONTINUOUS SAMPLING PLAN FOR AGE ANALYSIS OF STRIPED BASS
SCALES

A continuous sampling plan providing an AOQL of 4% for age analysis of striped bass will be used
(Table V-1). Sample passes QC inspection if the 2nd or 3rd independent reading agrees with the
original. Sample fails if 2nd and 3rd independent readings agree and are different from original. If
all independent readings vary, the sample constitutes a failure and "best" age resolved or age is left
unassigned. Each person aging a striped bass will complete an AGI card and code the QC variable as
per Section V-4.2.
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Table V-1. Task Specific Application of Continuous Sampling Plan V for Striped Bass Age

Analysis.
Task CSP-V Tolerance QC Sample
i f X
Aging 24 1/10 8 2nd or 3rd reading one scale in agreement sample

with original

4.0 DATA HANDLING — STRIPED BASS AGE AND GROWTH

All completed data sheets are reviewed for completeness and legibility by the person who originally
entered the data. Data sheets are then transferred to the Laboratory Operations supervisor for quality
control checks.

The AGI card type data sheet is used for striped bass age and growth data (Figure V-1).

4.1 LABORATORY DATA SHEET CODING INSTRUCTIONS

Coding instructions for each laboratory card type are given below. Definitions for each variable and
corresponding codes for each variable can be found in the Con Edison Data Dictionary. All entries
should be made neatly with only one symbol per data block. The individual whose initials are entered
on the data sheet is responsible for assuring the legibility of all entries.

All limiting values, tolerances, and precision limits are described or referenced in the preceding and
following sections. All codes and variables are described in detail in the Con Edison Data Dictionary.
The term "enter" appears in the data sheet coding instructions for all variables which require review
of the data dictionary for appropriate codes. The term "record" indicates no further information is
required in order to complete the coding. The abbreviation N/A means the variable is not applicable
to this study and is not entered or recorded.

4.2 SOURCE CARD TYPE AG1
Source Card Type AG1 (Figure V-1) is used to record striped bass age and growth data.

VARIABLE NAME INSTRUCTIONS

YEAR Record year of sample collection
SOURCE CARD TYPE  Preprinted AG1

QC QC = blank = original 1* reading

1 = QC each reading
2 = resolve 3" reading

TASK CD Enter field task code from which sample originated
RIV_AREA N/A
SAMPLE Record field sample number from which sample originated
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VARIABLE NAME INSTRUCTIONS
TAXON Preprinted 30 for striped bass
FISH ID Record FISH_ID from scale envelope
INITIALS Record employee number of person entering data
PROC DT Record date (month/day/year) the sample was processed
LENGTH Record length of fish from scale envelope
WT N/A
AGE Record age of fish
SR Record scale radius x 46, to the nearest mm
ANI-AN11 Record scale radius at ANNULUS 1 x 46, at ANNULUS 2 x 46, etc.

NORMANDEAU ASSOCIATES INC.
ENVIRONMENTAL CONSULTANTS
SCALE ANALYSIS
YEAR ac Tag Recap No.
| AG'II ﬂ ;ggsolve Collection Date
TASK PROC_DT
CcD SAMPLE | FISH_ID | TAXON | INITIALS | MO | DAY | YR LENGTH AGE SR
s3] [ [ D delslo DOL DTV
AN1 AN2 AN3 AN4 ANS5 AN6 AN7 AN8 AN9 AN10 AN11
IR R AR RN RENNENNEEEEEIEE
Sb_Age.ai
COMMENTS
5 SCALE RADIUS
3 3 8 8 8 8 8 3 8 8 8 3 B B B ¥ 8 5 8 8B 8
T T e e e e e
Figure V-1. Laboratory age and growth data sheet used for the Hudson River Striped Bass
Program
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SECTION VI. WATER QUALITY SAMPLING FOR HUDSON RIVER
STRIPED BASS AND ATLANTIC TOMCOD PROGRAMS

1.0 WATER QUALITY SAMPLING REQUIREMENTS

1.1 GEAR REQUIREMENTS

Conductivity and temperature measurements: YSI Model 85 Handheld Oxygen, Conductivity,
Salinity and Temperature System or the YSI Professional Plus (in situ).

12 YSI MoDEL 85 HAND HELD OXYGEN, CONDUCTIVITY, SALINITY, AND
TEMPERATURE SYSTEM

1.2.1 Maintenance

1.2.1.1 Maintain the Model 85 handheld water quality system as described in the YSI Model 85
operation manual in Appendix 2.

1.2.2 Calibration

1.2.2.1 Perform daily calibration of the YSI Model 85 handheld water quality system as described in
the YSI Model 85 operations manual in Appendix 2.

1.3 YSI PROFESSIONAL PLUS OXYGEN, CONDUCTIVITY, SALINITY AND TEMPERATURE
SYSTEM

1.3.1 Maintenance

1.3.1.1 Maintain YSI Professional Plus as described in the YSI Professional Plus manual in
Appendix 3.

1.3.2. Calibration

1.3.2.1 Perform daily calibration of the YSI Professional Plus as described in the YSI Professional
Plus manual in Appendix 3.

14 SAMPLE COLLECTION

Water quality samples will be taken one foot below the surface and one foot above the bottom for
each trawl or box trap sample.

Temperature will be recorded to the nearest 0.1°C, and conductivity to the nearest appropriate units
relative to the scale factor in uS/cm.
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SECTION VII. LABORATORY STANDARD OPERATING PROCEDURES
FOR THE HUDSON RIVER ATLANTIC TOMCOD
PROGRAM

1.0 INTRODUCTION

Atlantic tomcod from one sample per week for each Box Trap Survey standard trap site (Table VII-1)
and from several randomly selected tomcod trawl samples totaling about 100 fish per week (Section
1I) will be taken to the field laboratory alive in buckets of river water for processing to obtain stock
assessment data. The M2 and C1 card types of the field data sheet will be computer generated from
the SA1 laboratory stock assessment data sheet that is completed by lab personnel for samples taken
from box trap standard stations and trawl biocharacteristics samples. A sample is defined as the
entire catch of tomcod from one sample collection effort. A minimum of ten fish is desired for a
sample; however, should samples of ten fish not be available, smaller samples may be used as the end
of the weekly sampling period approaches.

Table VII-1.  Atlantic Tomcod Survey Standard Box Trap Sites

River Mile Site Location
25 East Irvington'
36 East Croton Yacht Club
41 East King’s Marina'
51 East Garrison Yacht Club'
51 West West Point
56 West Cornwall Yacht Club
71 West Milton — Shell Oil Dock'

' New or alternate station used in 2002-2003 for the first time. If more than one trap is fished at a given
location for these new or alternate standard stations, select the laboratory sample from the trap with
the largest catch on the day the lab sample is taken from that location.

1.1.1  Ovaries to be used for fecundity estimates are obtained from 1 December until 15 ovaries per
length group are obtained or suitable females are no longer available. Only ovaries from Atlantic
tomcod in ripe, or approaching ripe condition with no evidence of egg loss should be used (see
Section 2.3). These ovaries are principally obtained from box trap biocharacteristics samples and
supplemented as needed from trawl catches or other box trap samples at the discretion of the
Laboratory Supervisor. Individual ovaries are removed from the fish and preserved in 10% buffered
formalin. The fecundity samples are processed no earlier than one month after collection.
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2.0 SAMPLE PROCESSING FOR ATLANTIC TOMCOD

2.1 ATLANTIC TOMCOD LENGTH, WEIGHT, SEX AND SEXUAL CONDITION

Tomcod from box trap samples are placed in a container filled 1/4 to 1/3 full of water and may, at the
discretion of the technician, have sufficient MS-222 to over-anesthetize the fish. Lab processing
should occur within 6 hrs of capture. If delayed for more than 6 hrs and less than 24 hrs from time of
capture, the catch should be refrigerated; if delayed more than 24 hrs from time of capture, the catch
should be frozen. Fish are processed by sample, individual specimens in the sample are processed as
follows:

= All fish are analyzed, and the total length (nearest mm), weight (nearest 0.1 g), sex and sexual
condition for each specimen is determined.

= All tomcod must be checked for tags, tag wounds, and finclips. All recaptures and suspected
recaptures are frozen in a labeled (sample ID number, and collection date) container and
saved for verification. Recaptured fish are coded as REL_REC = 2 (within program) or
REL_REC =5 (from previous programs). The alive/dead status at the time of capture is
assumed to be A_D =1 (alive) unless specifically noted otherwise on the field data sheet.

2.1.1 Atlantic Tomcod Sexual Condition Criteria

LABEL CoODE DESCRIPTION

Ripe 1 Adult in spawning condition - gonads well developed but no milt or
eggs extruded upon application of pressure to gonadal area. Will
spawn in current season.

Ripe and 2 Adult prepared to spawn immediately; expulsion of eggs or milt
Running from body with little provocation.

Partially 3 Sexual products partially discharged; gonads somewhat flaccid as
Spent opposed to the firmness of a developing gonad. Genital aperture

usually inflamed, some hemorrhaging evident.

Spent 4 Applied to adult specimens at completion of spawning activity. The
sexual products have been discharged - genital aperture usually
inflamed and hemorrhaging present. The gonads have the
appearance of deflated sacs, the ovaries usually containing a few
leftover eggs in a state of reabsorption and the testes have some
residual sperm. Ovarian walls will become leathery.

Immature 5 A specimen which is either male or female, but too young to spawn
(sub-adult). Transparent or pinkish gonads, not developed.

Resting 6 Applies to adult fish with underdeveloped gonads.

Developing 7 Applicable to sub-ripe fish heading into spawning season. Testes

are opaque and reddish to reddish white. Ovaries may appear
orange and eggs visible to the naked eye, granular, and whitish to
orange-reddish. May or may not spawn.

Mature 8 N/A
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LABEL CoODE DESCRIPTION

Not

9 N/A

Examined

2.2

2.3

231

ATLANTIC TOMCOD AGE

Tomcod <150 mm are considered age 1 fish and their otoliths are not examined.

All tomcod >150 mm are aged by examining their otoliths and counting the number of
margins where clear areas change to opaque.

The otoliths are removed and placed on a dark background with a few drops of water or
alcohol.

The number of opaque rings (using reflected light) is counted and the age is determined. The
otolith may be examined with or without the aid of a low power microscope depending upon
the clarity of the rings.

Alternatively, the otolith may be removed, and read wet with transmitted light. The number
of translucent rings is counted and the age determined.

Tomcod caught on or after 1 December and until the time of annual growth ring formation,
are aged as the number of rings present. From the time of annual ring formation through
November, the age is equal to the number of rings, opaque or translucent, less one.

Quality control inspection is performed at the time of original age determination.

Otolith samples inspected for QC and all samples from fish determined to be Age 3 or older
are saved in scale envelopes labeled with sample number and fish ID number.

ATLANTIC TOMCOD FECUNDITY

Ovary Samples

Ovaries to be used for fecundity estimates are obtained from 1 December until:

fecundity quotas are filled, or

suitable females are no longer available.

These ovaries are principally obtained from box trap biocharacteristics samples. Ovaries from other
sources (e.g. otter trawls) will be considered for fecundity purposes only if box trap catches fail to
provide necessary samples. Seasonal fecundity quotas are 15 ovaries per length group (refer to Table
II1-3 for length group definitions). Individual ovaries are processed as follows:

Females selected for fecundity purposes should be ripe or approaching ripe running condition
and show no evidence of egg loss (i.e., reddened genital pore with or without extruded
ovarian tissue - highly vascular translucent tissue).

Length, weight, sex, sexual condition, and age are determined for each specimen from which
a fecundity sample is obtained.
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2.3.2

Ovaries are removed by holding the female over a container and cutting the abdominal wall,
using caution not to cut the ovary.

The ovary and all loose ova are placed in a labeled (Individual Fish ID number, species code,
and date of fish collection) container.

The ovary wall is ruptured in several areas, and sufficient buffered formalin is added to cover
the eggs with 1 to 1.5 in. of fluid.

The sample is shaken several times during the first several hours to facilitate preservation.

Atlantic Tomcod Fecundity Estimate

The following procedures are followed to determine Atlantic tomcod gonad weights and number of
eggs per gonad:

Place sample in a fine mesh sieve and wash gently to remove preservative and ovarian tissue
other than eggs.

Scrape sample onto filter paper, place filter paper onto paper towels and allow to drain for
five minutes.

Place a clean petri dish onto a balance and tare balance to zero. This zero reading must be
confirmed by a second independent party. The two must agree that the balance reads exactly
zero or the procedure is repeated until agreement is reached.

The egg mass is placed on the tared petri dish and total egg mass weighed to the nearest 0.01
g.

The petri dish containing the egg mass is then removed from the balance and a second person
immediately reweighs it. This second reading must be within £0.02 g or £3% of the first
reading, whichever is greater.

Percent difference is determined with the following equation:

Original Wt —QCWt x100
QCWt

% Difference =

If the second reading is not within tolerance of the first, a third person repeats the weighing
procedure.

If the third reading is within tolerance of the first, use the first reading. If the third reading is
within tolerance of the second, use the second reading and revise the data appropriately. If
the third reading is not within tolerance of the first or second, return the entire sample to its
container and reanalyze after balance has been examined for possible malfunction.

When an acceptable gonad weight has been obtained, a second clean petri dish is placed on
the balance and the balance tared to read zero. This zero reading must be confirmed by a
second independent party. The two must agree that the balance reads exactly zero or the
procedure is repeated until agreement is reached.
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* A subsample of approximately 2 g is immediately removed from the egg mass and weighed
in the second petri dish to the nearest 0.01 g.

» The petri dish containing the subsample is then removed from the balance and a second
person immediately reweighs it. This second reading must be within £0.02 g or £3% of the
first reading, whichever is greater. Percent difference calculations and corrective action steps
are the same as were used for total gonad weight.

=  The number of eggs in the subsample are counted and recorded. Portions of eggs judged to
be 50% or more of a whole egg are counted.

24 FINCLIP OR VISUAL IMPLANT TAG VERIFICATION FOR ATLANTIC TOMCOD

Atlantic tomcod samples preserved for mark verification are recorded in a log as they are processed
(card type MR1). Information recorded in the log includes the sample number, date of collection,
initials of the individual that processed the sample, the date of processing, and the number of
specimens of each species examined.

2.4.1 If suspected finclip recaptured Atlantic tomcod are taken to the lab, all specimens in a sample
are carefully examined and a decision is made as to whether each fish is a recapture based on the
presence of one or more clipped fins. All fish with clipped fins will be carefully examined for the
presence of visual implant tags in the vicinity of the right eye, right operculum or right pectoral fin.

All questionable finclips are examined by at least two persons until agreement is reached.

The ideal finclip has a straight clean margin with all rays and spines cut. Departures from this
condition are handled as follows using a binocular microscope.

If many rays are cut evenly but some are uncut, the clip is considered to be a valid (verified) clip.

If one or more fins are eroded or membranes between the rays are missing, the fin is probably
diseased and is not counted as a clip.

Regenerated fins have each ray bending at a point that is in line with adjacent rays (as rays regenerate,
they rarely grow back straight and may bend in any direction). A regenerated fin is counted as a valid
finclip.

Often, many fins on one fish will appear regenerated, any such questionable finclip is not counted.

Fins that are partially or totally absent, but obviously not a result of clipping are considered to be
anomalies or "no clips".

A missing fin is counted as a "no clip" when an injury is apparent, i.e., some flesh around it is also
damaged or absent.

2.4.2 During sample processing, all fish are sorted by classification (verified recapture from the
present or previous programs, visual implant tag, no clip) and the data are recorded. All fish greater
than 150 mmTL are aged by otolith determination. REL._REC codes are assigned as follows:

REL REC =2 for verified, valid cross-gear or same gear recapture, i.e. a fish released in box traps in
the current program and caught in a trawl sample from the current program or released in box traps
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and caught in box traps during the current program. Be sure to record the visual implant tag number
if a tag is found.

REL REC =5 for a verified, valid tomcod that was released during prior programs and recaptured
during the current program. These fish must be Age 2 or older and (if finclipped) have an old verified
clip, perhaps with some fin regeneration, or a visual implant tag color from the previous year’s
program. Be sure to record the visual implant tag number if a tag is found.

REL REC =9 for suspected cross-program, same gear or cross-gear recapture which is found to have
a damaged or anomalous fin or fins and is therefore not a valid recapture. Do not fill in a MARK CD
for these fish.

REL_REC = 8 is not used.

Individual specimens are identified by their Sample and Fish ID number from the field M2 card and
their otoliths saved in a labeled envelope for QC purposes.

2.4.3  All visual implant recaptured tomcod are examined to verify and record the tag color (mark
code) and legend.

PRESENCE AND DEGREE OF LIVER TUMORS IN ATLANTIC TOMCOD

During the 2001-02 program we began examining Atlantic tomcod for the presence and degree of
neoplasia (liver cancer) by gross external examination of the liver by looking for tumors.

2.5.1 Atlantic Tomcod Liver Tumor Classification:

CODE DESCRIPTION

1 Normal with no visible lesions
2 Small (1-5 mm diameter) clear or light gray lesions on surface of liver
3 Larger, often multi-nodular, dark legions of varying size

2.6 9M TRAWL BIOCHARACTERISTICS SAMPLE PROCESSING

Length, weight, age, sex and sexual condition are determined for all tomcod from the weekly otter
trawl biocharacteristics sample using the procedures described above in Sections 2.1 and 2.2.

2.6.1 Fecundity is not usually determined for Atlantic tomcod from otter trawl biocharacteristics
samples, although these fish may, at the discretion of the laboratory supervisor, be used to fill the
sample quotas (see Section 2.3).

3.0 SAMPLE HANDLING AND PRESERVATION

All fecundity samples are taken to the laboratory. Once the data for length, weight, sex, and sexual
condition have been obtained and QC completed, those specimens are disposed of in an acceptable
manner. Ovaries for fecundity data are preserved in buffered 10% formalin. Samples are shaken
several times during the first several hours to facilitate preservation. These samples must be stored
for at least one month in buffered 10% formalin before processing can begin. After analysis, the
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subsample, including all ovarian tissue and eggs, is placed in a small container filled with 10%
buffered formalin and labeled with date of capture and fish identification number. The subsample
container is placed with the complete gonad in the original sample container and stored for QC
inspection. Otolith samples inspected for QC and all samples determined to be age 3 or older are
saved in labeled scale envelopes.

4.0 DATA HANDLING — LABORATORY DATA

All completed data sheets are reviewed for completeness and legibility by the person who originally
entered the data. Data sheets are then transferred to the Field Operations supervisor for quality
control checks.

The following data sheets are used for Laboratory Tasks:

CARD TYPE TASK
SAl Atlantic tomcod stock assessment(length, weight, age, sex)(Figure VII-1)
ED2 Atlantic tomcod fecundity(fecundity)(Figure VII-2)
MR2 Mark/Recapture verification (age, length, mark code) (Figure VII-3)

4.1 LABORATORY DATA SHEET CODING INSTRUCTIONS

Coding instructions for each laboratory card type are given below. Definitions for each variable and
corresponding codes for each variable can be found in the Con Edison Data Dictionary. All entries
should be made neatly with only one symbol per data block. The individual whose initials are entered
on the data sheet is responsible for assuring the legibility of all entries.

All limiting values, tolerances, and precision limits are described in detail in the Con Edison Data
Dictionary. The term "enter" appears in the data sheet coding instructions for all variables which
require review of the data dictionary for appropriate codes. The term "record" indicates no further
information is required in order to complete the coding. The abbreviation N/A is not applicable to
this study and is not entered or recorded.

4.2 SOURCE CARD TYPE SA1

Source Card Type SA1 (Figure VII-1) is used to record stock assessment data for Atlantic tomcod.

VARIABLE NAME INSTRUCTIONS

YEAR Record year of sample collection

SOURCE CARD TYPE  Preprinted SA1

TASK CD Enter field task code from which sample originated (BOX TRAP=43
TRAWLS=53)

SAMPLE Record field sample number from which sample originated

TAXON Preprinted as taxon 32

INITIALS Record employee I.D. number of person recording the data

PROC DT Record date (mo/day/yr) the sample was processed
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Figure VII-1. Card Type SA1 Atlantic Tomcod Stock Assessment Data Sheet for the Hudson River
Atlantic Tomcod Program
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VARIABLE NAME

LG
N_MALES LGI1-8
N_TOTAL LG1-8

FISH ID
PM

LENGTH
LM

WEIGHT

SEX

SEX_COND
AGE

A D
SEX-SUB
LIVER

PARASITES

GONAD

22800 Striped Bass-Tomcod 2011-12 SOP.doc 10/18/2011

INSTRUCTIONS
N/A
N/A (determined by computer)

N/A (determined by computer)

Record assigned identification number from M2 field card

Enter appropriate code for preservation method:
1 = fresh
2 = refrigerated

3 = frozen
4 = formalin
5 = other

Record total Iength in millimeters

Enter appropriate code for method of length measurement used
(Prepunched as 1 for total length)

Record weight in grams to the precision specified in the laboratory
operations standard operating procedures

Enter appropriate code for sex:
1 = male
2 = female
3 =not examined
7 = examined but unable to identify
8 = hermaphrodite
Enter appropriate code for sexual condition (Section 2.1.1)
Record age of subsampled fish
Assumed to be 1 unless the field data says otherwise
N/A

Enter the appropriate liver tumor classification (Section 2.5.1)
1 = normal with no visible lesions
2 = small (1-5 mm diameter) clear or light gray lesions
3 = larger, often multi-nodules, dark lesions of varying size

Enter the appropriate code describing the degree of external parasitic
infestation
2 = no external parasites observed
3 =light, 1 to 5 external parasites
4 = moderate, 6 to 20 external parasites
5 = heavy, >20 external parasites
blank = not examined

Enter code indicating availability of gonad for secondary processing:
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VARIABLE NAME INSTRUCTIONS

1 = gonad collected for fecundity processing

3 = gonad sample not collected

REL REC Enter appropriate release/recapture code

MARK CD Enter mark code for the type of tag or finclip used

TAG N Enter the appropriate visual implant tag number if the tag is present
GONAD Record weight in grams of gonads (male and female fish)

4.3 SOURCE CARD TYPE ED?2

Source card type ED2 (Figure VII-2) is used to record Atlantic tomcod fecundity data.

VARIABLE NAME INSTRUCTIONS

YEAR Record year of sample collection

SOURCE CARD TYPE  Preprinted ED2

TASK CD Enter 43 for box traps or (rarely) 53 for trawls

RIVER AREA N/A

SAMPLE Record sample number from which fish was taken

FISH 1D Record fish ID number from SA1 data sheet

TAXON ENTER 32 for Atlantic Tomcod

INITIALS Record last three digits of employee number of person performing
measurements

PROC DT Record date (mo/day/yr) the same was processed

GONAD WT Record weight of entire gonad to nearest 0.01 g

OVSUB WT Record weight of ovary subsample to nearest 0.01 g

EGSUB_CT Record the number of eggs counted in the ovary subsample

4.4 SOURCE CARD TYPE MR2

Source card type MR2 (Figure VII-3) is used to verify suspected recaptured Atlantic tomcod.

VARIABLE NAME INSTRUCTIONS

YEAR Record year of sample collection

SOURCE CARD TYPE Preprinted MR2

PROC DT Record the date (mo/day/yr) when the fish was evaluated as a possible
recapture

TASK CD Enter 43 for Atlantic tomcod box trap survey, 53 for trawling

SAMPLE Record field sample number from which sample originated

FISH 1D Record assigned fish identification number from M2 field card
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VARIABLE NAME

REL REC

MARK_CD

TAXON
LENGTH
LM
WEIGHT
AGE

SEX
SEX_COND
LG
CT_CLIPS

INITIALS

TAG N
TAG_COND

BLIND

FUNGUS

22800 Striped Bass-Tomcod 2011-12 SOP.doc 10/18/2011

INSTRUCTIONS

Enter appropriate release/recapture code:
2 = same year recapture
5 = prior year recapture
9 =not a valid fin clip

Enter appropriate finclip mark code for Atlantic tomcod if the fish is a
valid recapture

Preprinted taxon code = 32

Record the total length of each fish in millimeters

Preprinted as 1 for total length

Record the weight to the nearest 0.1 g

Record the age for all verified recapture fish

Enter the sex of all verified recapture fish

Enter appropriate code for sexual condition (Section 2.1.1)
Enter the appropriate length group (1-8) for all Atlantic tomcod

Preprinted as 1 for the number of Atlantic tomcod recaptured with the
specified MARK CD. NOTE: This is always 1 because individual
fish are assigned unique ID numbers

Record the employee number of person verifying possible recaptured
fish

Enter the appropriate visual implant tag number if the tag is present

Enter the code for the condition of the visual implant tag insertion site
for REL REC =2 or 5 Atlantic tomcod:

1 = Healed tag insertion
2 = Infected tag insertion

Enter the code for the condition of each REL REC =2 or 5 Atlantic
tomcod with respect to blindness:

1 =blind in one eye
2 =blind in both eyes
blank = not present

Enter the code for the condition of each REL. REC =2 or 5 Atlantic
tomcod with respect to body fungus (lymphocystis):

1 = fungus on part or all of one side of body
2 =fungus on part or all of both sides of body

blank = not present
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QcC

v.Al 10/08

EMPLOYEE
NUMBER

TC_fecundit

EGSUB_CT

OVSUB_WT

GONAD_WT

YR.

DAY

PROC_DT

MO.

ATLANTIC TOMCOD FECUNDITY PROCESSING
TAXON

FISHID

SAMPLE

cD

TASK

YEAR

Figure VII-2. Laboratory fecundity data sheet for the Hudson River Atlantic Tomcod Program
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Figure VII-3. Card Type MR2, Atlantic Tomcod Survey Visual Implant Tag and Finclip
Verification Data Sheet for the Hudson River Atlantic Tomcod Program
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VARIABLE NAME INSTRUCTIONS
FINROT Enter the code for the condition of each REL REC =2 or 5

Atlantic tomcod with respect to fin rot:
1 = fin rot on caudal (tail) fin
2 = fin rot on pectoral fin(s)
3 = fin rot on pelvic fin(s)
4 = fin rot on anal fin
5 = fin rot on dorsal fin(s)
6 = multiple fins

blank = not present

STRESS Enter the code for the condition of each REL REC =2 or 5 Atlantic
tomcod with respect to stress:

1 = net rash (external body abrasion)
2 = crushed or cut
3 = handling stress

blank = none present

OTHER Enter the code for the condition of each REL REC =2 or 5 Atlantic
tomcod with respect to other observed factors relating to poor
condition that are not already coded:

1 = if other injury is present, describe injury in COMMENTS

5.0 QUALITY CONTROL FOR ATLANTIC TOMCOD SAMPLE PROCESSING

The quality control plan is applied on an individual processor basis. Each processor will start each
task at a 100% inspection starting level. All quality control determinations are performed by a second
observer, independent from the original determination.

5.1 TOTAL LENGTH, WEIGHT, SEX AND AGE DETERMINATION QUALITY CONTROL

Total length, weight, sex and age determination data are verified following initial processing with the
following quality control procedures:

= 100% of each processor's samples are reanalyzed until "i" consecutive samples are found to
be within acceptable tolerance (Table VII-2).

=  When "i" consecutive samples are found free of defects, a fraction "f" of the processor's
samples are reanalyzed (Table VII-2). All samples to be reanalyzed are selected at random.

*  Frequency "f" inspection continues and a count is kept of the number inspected. If a sample
is encountered which exceeds acceptable tolerance before "i" samples have been reanalyzed,
100% inspection is reestablished and the QC plan is restarted at the beginning.
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If "i" reanalyzed samples at frequency "f" inspection are found to be within acceptable limits,
inspection continues at frequency "f" until a defective sample is encountered.

When this defective sample is encountered, the next "x" samples are reanalyzed.

If any of these "x" samples are found defective, 100% inspection is immediately invoked and
the QC plan is restarted at the beginning.

If no defective samples are found in the "x" samples, inspection reverts back to frequency "f"
inspection and a count is kept of the number inspected. If no defective samples are found in
"i" reanalyzed samples inspection continues at "f".

Hi"

If, however, a second defective sample is found prior to finding "i" acceptable reanalyzed
samples, 100% inspection is invoked and the QC plan is restarted at the beginning.

Table VII-2.  Task Specific Application of Continuous Sampling Plan for the Atlantic Tomcod

Survey.
QC Sample
Laboratory Task QC Plan i f X  Tolerance Definition
Total Length CSP-V 21 /15 7 +1mm when <34mm TL One fish
1+3% when >34mm TL
Weight CSP-V 21 115 7 +0.1g when <5¢g One fish
+3% when 25 g
Sex Determination CSP-V 21 U157 +0 One fish
Age Determination CSP-V 21 115 7 0 One fish

5.11

1 = number of consecutive samples reanalyzed and found to be acceptable
f = fraction of a processor's samples which are reanalyzed following
acceptance of "i" consecutive samples

Acceptance/Rejection Procedures

Tolerance criteria are presented in Table VII-2. Procedures for determining acceptable quality
control comparisons are as follows:

If the original and QC values are within tolerance, the original value is considered acceptable.
To calculate percent difference, use the following equation:

Original —QC x100
QC

If the original and QC values are not within tolerance, a resolution is required.

% Difference =

Discrepancies are resolved by a third observer, independent from all previous determinations. The
only exception to this rule is that discrepancies in age determinations are resolved by the original and
QC processors. If no resolution can be reached, a third person is consulted for resolution. The
following procedures apply:

If the original and resolution values are within tolerance, the original value is considered
acceptable. To calculate percent difference, use the following equation:
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5.2

Original —Re solution x100
Re solution

% Difference=

If the original and resolution values are not within tolerance, but the resolution and QC values
are within tolerance, the original value is considered unacceptable and replaced with the QC
value.

If agreement within tolerance cannot be reached, the data are voided and are not considered
either pass or fail. A replacement sample is selected for inspection from the same lot.

Data found to be unacceptable are replaced with the correct data.

QC and resolution data are entered in a task specific log.

GONAD WEIGHT, SUBSAMPLE WEIGHT AND TARE QUALITY CONTROL

Gonad weight, subsample weight and tare determinations are 100% inspected. Inspection is
performed immediately after the original determination as described in Section VII-2.3.2. Acceptable
tolerances are:

Task Tolerance QC Sample Definition
Gonad Weight +0.02 g when<l g Each gonad
+3%when>1g
Subsample Weight 10.02 gwhen<l g Each subsample
+3% when>1 g
Tare +0 Each tare

Percent difference is determined using the following equation:

5.2.1

Original —“-Wt—-QCWt x100
QCwt

% Difference=

Acceptance/Rejection Procedures

The following resolution procedures apply:

The first and second tare readings must agree that the balance reads exactly zero or the
procedure is repeated until agreement is reached.

If the second gonad weight or subsample weight reading is not within tolerance of the first, a
third person repeats the weighing procedure.

If the third reading is within tolerance of the first, use the first weight. If the third reading is
within tolerance of the second, use the second reading and revise the data appropriately. If
the third reading is not within tolerance of the first or second, return the entire sample to
container and reanalyze after the balance has been examined for possible malfunction.
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5.3

53.1

FECUNDITY ANALYSIS QUALITY CONTROL

Fecundity

Fecundity subsample counts are verified after initial processing with the following quality
control procedures:

100% of each processor's samples are reanalyzed until 10 consecutive samples are found to
be within ""10% of the original ovary count. A sample is one ovary.

When 10 consecutive samples are found free of defects, one sample selected at random from
each set of 10 of the processor's samples is reanalyzed.

The 1 in 10 inspection frequency continues until a sample is encountered which exceeds
acceptable tolerance. When this occurs, 100% inspection is reestablished and the QC plan is
restarted at the beginning.

5.3.1.1 Fecundity Acceptance/Rejection Procedures

Tolerance criteria are ""10% difference between the original, QC or resolution counts. Procedures for
determining acceptable quality control comparisons are as follows:

If the original and QC counts are within ""10%, the original count is considered acceptable.
To calculate percent difference, utilize the following equation:

Original —Ct—QC Count x100
QCCt

% Difference=

If the original and QC counts are greater than "*10%, a resolution is required.

Resolutions are performed by a third observer, independent from all previous determinations. The
following procedures apply:

If the original and resolution counts are within **10%, the original count is considered
acceptable. To calculate percent difference, utilize the following equation:

Original —Ct —Re solution Ct x100
Re solution Ct

% Difference=

If the original and resolution counts are not within **10%, but the resolution and QC counts
are within "*10%, the original count is considered unacceptable and replaced with the QC
count.

If agreement within "'10% cannot be reached, the sample fails but an average of the three
counts is used for data purposes.

Data found to be unacceptable are replaced with the corrected data.

QC and resolution data are entered in a task specific log.
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5.4 ATLANTIC TOMCOD FINCLIP OR VISUAL IMPLANT TAG VERIFICATION QUALITY
CONTROL

All Atlantic tomcod mark verification samples and the data presented on the MR1 card type are
subjected to a 100% reinspection by the laboratory supervisor. Any discrepancies are resolved by a
third independent party.

6.0 SAMPLE STORAGE

6.1 Box TRAP SAMPLES

All box trap samples received by the field laboratory should be processed within six hours of
collection. If samples cannot be processed within six hours but can be processed within 24 hours,
they are refrigerated. If samples must wait greater than 24 hours, they are frozen. Once the samples
have been processed, they are disposed of in a sanitary manner.

6.2 FECUNDITY SAMPLES

Fecundity samples are stored for a minimum of one month at the field laboratory until processed.
After analysis the complete gonad and a small container with the subsampled portion of the gonad are
placed in 10% formalin and stored at the laboratory until the final report is accepted by the client.
Once the report is accepted, the fecundity samples are transferred to the Quality Assurance
Department for long term storage and eventual disposal.

7.0 EQUIPMENT CALIBRATION

7.1 A&D PRECISION ELECTRONIC BALANCE

Precision and accuracy of the balance is checked annually by Normandeau's Standards Laboratory.
Calibration of the balance is checked before each daily use in the following manner:

= The balance's zero is checked and adjusted if necessary.
= Weighthe 1 g, 10 g, 50 g, and 100 g class S weights.

= A record is kept of all precision and accuracy tests, daily calibration checks, maintenance and
repairs including dates activity was performed and initials of individual performing activity.

If calibration check exceeds the acceptable tolerance limits (Table VII-3), troubleshoot for the cause
and reweigh the Class S weights. If the problem cannot be corrected, another balance must be used
that will pass the calibration check.
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Table VII-3.  Class S Weight Tolerance for Sartorius Balance.

Weight Tolerance
lg 0.0l g
10g +0.01g
S0g +0.05¢g
100 g +0.10 g
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SECTION VIII. DATA CENTER STANDARD OPERATING
PROCEDURES FOR THE HUDSON RIVER STRIPED
BASS AND ATLANTIC TOMCOD PROGRAMS

1.0 INTRODUCTION

The Data Center will keypunch, verify and error check all field and laboratory data collected as part
of the striped bass/Atlantic tomcod program (Figure VIII-1). Error-free data files will be "mapped" to
Statistical Analysis System (SAS) compatible files (Appendix I) for delivery to NYPA. Additionally,
most data analyses associated with the preparation of interim and final reports will use SAS files and
SAS software. The data stream and processing methods use variable names and terminology defined
in the Con Edison Data Dictionary to produce data files compatible with the Con Edison Data Base
Management System.

2.0 KEYPUNCH AND VERIFY

1. Field and laboratory data sheets will be duplicated by the originator.

2. Original data sheets will be sent to the data center for keypunching and subsequent
placement in a project file.

3. Copies of each data sheet will be retained by the originator.

4, All data will be double keypunched using Normandeau's keypunch verification
software. This software requires keypunching of an original file for each data set.
The data set is then keypunched a second time and this second set is simultaneously
compared with the original file. Any discrepancies between the two copies causes
the keyboard to lock on the discrepancy. Discrepancies must be resolved by the entry
clerk before keypunching of the second data set can proceed.

3.0 ERROR CHECKING AUDITS

1. Error checking software available on Normandeau's computer system will be used to
audit raw data files and provide the following types of error resolution: Univariate,
bivariate, and multivariate.

2. Results of each error checking audit are summarized as tabular output which
identifies the type of error and its location in the raw data file.

3. Errors identified by an error checking audit must be resolved by individuals
knowledgeable of the data set through comparison between the original data sheet
and the raw data file.

4. Error resolutions are initialed and dated on both the original data sheet (in red pencil
or ink) and on a hard copy of the raw data file.

5. SAS data mapping will not proceed until all errors are resolved and error checking
audits are "error free".
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Figure VIII-1. Data stream for the Hudson River Striped Bass and Atlantic tomcod programs
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3.1 The following table (Table VIII-1) summarizes the input specifications for the Error
Checking Audit. SAS variable names as specified in the Con Edison Data Dictionary, the
originating card type, variable values for univariate range checks, and bivariate and
multivariate checks are identified. Variable values (ranges) may be respecified by project
personnel following examination of each data set to account for peculiarities of the data set.
The intent of this respecification is to narrowly define variable values and therefore insure a
rigorous audit is conducted.

4.0 SAS MAPPING

1. SAS mapping software is used to transfer error free field and laboratory data sets
into data files compatible with Con Edison's SAS Data Base as described in
Appendix 1.

2. Final SAS data files are audited by the Quality Assurance Department to insure that
not more than one observation in one hundred is "bad" using a MIL STD-105D lot
sampling plan.

3. Data analyses will not proceed until the above criteria are met.
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Table VIII-1. Error Checking Audit Specifications for Card Type, Variable Names,
Variable Range, and Type of Error Resolution.
Card
Type Variable (SAS)* Values of Variable Comparison**
S1 TASK _CD 43 or 53 U
S1 SAMPLE 0001-5000 U
Sl GEAR 36,49 U
S1 YEAR 1lorl12 U
Sl DATE MO 11,12, 1-4 U
DAY 1-31 U
S1 TIME 2400-0001 U
S1 RIV_MILE 1-76 UBM
Sl SITE 4,5,0r 6 UBM
S1 DURATION 20,15,10,5,2.5,BLANK U,B
S1 LAT LONG PULL 740300-735000,BLANK U,B
404100-711500,BLANK U,B
SET 740300-735000,BLANK U,B
404100-411500,BLANK U,B
Sl RIV_DPTH 5-100 LB
S1 TOW_SPD 0.5-1.5 U,B
Sl TOW DIR 1-4 U
S1 ENGINE RPM 1000-2500 U
Sl WAVE HT 1-4 U
S1 COILS 1,2,BLANK UBM
S1 VESL CD 15,17 U
S1 USE _CODE 1,2o0r5 UBM
Sl COMMENTS 1 OR BLANK U
S1 PULL TIME BLANK, 0001-2400
Sl SET TIME BLANK, 0001-2400
Q1,Q2  H20 TEMP 5-14.9 §]
QL,Q2 COND 10-32000 U
Q1,Q2  DPTH WQ 1-100 U,B
Cl TAXON 1-333 U
(continued)
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Table VIII-1. (Continued)

?%2 Variable (SAS)* Values of Variable Comparison**
Cl DIV 1 20-200 U,B
Cl DIV 2 20-200 U,B
Cl1 CT LC1 0-150 U
Cl CT LC2 0-150 U
Cl CT LC3 0-150 U
Cl CT _LC4 0-150 U
M1 TASK CD 53 U
Ml SAMPLE 0001-5000 U
Ml GEAR 49 U
M1 DATE INOV10-10APR11 U
M1 YEAR 11 or 12 U
M1 RIVER MILE 1-76 U
M1 SITE 4,5,6 U
M1 STATION 4,11,12,13,14 U
M1 LATITUDE 40 U
M1 LONGITUDE 73 OR 74 U
M1 TAXON 27 0R 29 U
M1 REL/REC 10R2 U
M1 FISH ID 1-10 U
Ml LENGTH 100-1500 U
Ml WEIGHT 100-10000 U
M1 EYE WIDTH 10-100 U
M1 MOUTH WIDTH 10-100 U
M1 MOUTH RATIO 10-90 U
Ml LAT ANAL SCUTES 10R 2 U
M1 POST DORSAL SCUTES 1O0R2 U
M1 PRE-ANAL SCUTES 1 0OR 2 U
M1 PIT TAG NUMBER 10 CHARACTERS,BLANK U
M1 CARLIN-RITCHIE 5 CHARACTERS,BLANK U
M1 SEX 1 OR 2, BLANK U
M1 ALIVE DEAD 1 0R 2 U
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Table VIII-1 (Continued)
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?%2 Variable (SAS)* Values of Variable Comparison**
M2 TAXON 30,32 U
M2 REL REC 1-70r9 U,B.M
M2 MARK CD 90,91,96,97,98 or tomcod codes U,B
M2 TAG N 100,000-600,000 U,B.M
M2 LENGTH 20-1000 U,B
M2 SEX 1-3 U,B
M2 A D l1or2 U,B
M2 FISH ID 1-999 U,B
M2 CT_CLIPS 0-150, BLANK U,B
M2 LG 1-8 U,B
M2 EFFIC 1,2, BLANK U,B
M2 TAG COND 1,2, BLANK U,B.M
M2 TAG NUM 1-4, BLANK U,B.M
M2 TAG_ADD 1-4, BLANK U,B.M
M2 TAG REWD 1-4, BLANK U,B.M
M2 TAG _ORNT 1,2, BLANK U,B.M
M2 TAG PROT 1,2, BLANK U,B.M
M2 BLIND 1,2, BLANK U,B.M
M2 FUNGUS 1,2, BLANK U,B.M
M2 FINROT 1-6, BLANK U,B.M
M2 SKELETON 1-3, BLANK U,B.M
M2 STRESS 1-3, BLANK U,B.M
M2 OTHER 1, BLANK U,B.M
LW2 YEAR 11or12 U
LW2 TASK CD 43 or 53 U
LW2 COLL WK MO 1-4, 11,12 U,B
LW2 DAY 1-31
LW2 PROC DT MO 1-6, 11, 12 U,B
LW2 DAY 1-31 B
LW2 YR 11or12 U,B
LW2 SAMPLE 1-5000 U,B.M
(continued)
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?%2 Variable (SAS)* Values of Variable Comparison**
LW2 FISH 1D 1-999 U,B.M
LW2 LENGTH 300-1500 U,B
LW2 WEIGHT 300-15000 U,B
LW2 PM 1 U
LW2 SEX l1or2 U,B.M
LW2 SEX COND 1-7 U,B.M
LW2 GONAD 1or3 U,B
LW2 GONAD WT 200.0-2000.0 U,B
ED2 YEAR 11 or 12 U
ED2 TASK CD 43 or 53 U
ED2 SAMPLE 1-1500 U,B.M
ED2 FISH 1D 1-999 U,B.M
ED2 TAXON 30,32 U
ED2 INITIALS not checked U
ED2 PROC DT MO 1-6 U,B
ED2 DAY 1-31 U,B
ED2 YR 05 U,B
ED2 GONAD WT 200.0-2000.0 U,B
ED2 OUSUB WT 0.5-5.0 U,B
ED2 EGSUB CT 500-5000 U,B
FHI TASK CD 53 U
FHI SAMPLE 1-5000 U
FHI NO_FISH 1-999 U
FHI EMP NUMB Not checked U,B
FHI PROC DT MO 1-6, 11, 12 U,B
DAY 1-31 U,B
YR 11or12 U,B
FHI FISH ID 1-999 U,B.M
FHI LENGTH 300-1500 UBM
FHI VERT _INV 1,0 U,B.M
(continued)
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?%2 Variable (SAS)* Values of Variable Comparison**
FHI PISCIV 1,0 U,B.M
FHI TOMCOD 1,0 U,B.M
MRS YEAR 11 or 12 U,B
MR5 TAXON 30 U
MRS TASK CD 53 U
MR5 SAMPLE 1-5000 U,B.M
MRS FISH ID 1-999 U,B
MR5 LENGTH 300-1500 U,B
MRS REL REC 5 U,B
MR5 MARK CD 82, 95-98 U,B
MR35 TAG N 100,000-600,000 U,B
MR5 TAG _COND 1,2 U,B
MRS ANCHOR 1,2, BLANK U,B
MR5 STREAMER 1,2, BLANK U
MRS TAG _SHED 1,2, BLANK U
AGl1 YEAR 11or12 U
AGI TASK CD 53 U
AGI1 RIVER AREA BLANK U
AG1 SAMPLE 0001-5000 U
AGl1 FISH ID 1-800 U
AGI TAXON 30 U
AGI1 INITIALS NOT CHECKED U
AGI MONTH 1-12 U
AGl1 DAY 1-31 U
AGI YEAR 11or12 U
AGl1 LENGTH 20-1000 U
AGI WEIGHT BLANK U
AGl1 AGE 0-20 U
AGI SCALE RADIUS 35-200 U
AGl1 AN1 20-90 U
(continued)
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Table VIII-1 (Continued)

?%2 Variable (SAS)* Values of Variable Comparison**
AG1 AN2 70-150 U
AGl1 AN3 100-210 U
AGI AN4 150-225 U
AGl1 ANS 200-250 U
AGI AN6-AN20 BLANK U

*Variable names (as specified in Con Edison Data Dictionary,
where applicable)

**U = univariate (range) check
B = bivariate check
M = multivariate check

22800 Striped Bass-Tomcod 2011-12 SOP.doc 10/18/2011
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Proc Contents Of SAS Data Files

Striped Bass
SB09 FISH
SB09 SAMP
SB09 LAB

Atlantic Tomcod
TCO09 FISH
TC09 SAMP
TC09 LAB
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Alphabetic List of Variables and Attributes
Striped Bass Fish File

Variable Variable Variable
Name Type Length

AGE Num 8
AN1 Num 8
AN2 Num 8
AN3 Num 8
AN4 Num 8
AN5S Num 8
AN6 Num 8
AN7 Num 8
AN8 Num 8
AN9 Num 8
AN10 Num 8
AN11 Num 8
AN12 Num 8
AN13 Num 8
AN14 Num 8
AN15 Num 8
AN16 Num 8
AN17 Num 8
AN18 Num 8
AN19 Num 8
AN20 Num 8
A D Num 8
BLIND Num 8
COMMENTS Num 8
DATE Num 8 MMDDYYS8.
DPTH_RIV Num 8
DURATION Num 8
FINROT Num 8
FISH_ID Num 8
FUNGUS Num 8
GEAR Num 8
LENGTH Num 8
MARK_CD Num 8
OTHER Num 8
PSITES Num 8
REL_REC Num 8
RIV_DPTH Num 8 5.1
RIV_MILE Num 8
SAMPLE Num 8
SEX Num 8
SITE Num 8
SKELETON Num 8
SR Num 8
SS_NAR Num 8
STATION Num 8
STRESS Num 8
TAG_ADD Num 8
TAG_COND Num 8
TAG_N Char 6
TAG_NUM Num 8



Alphabetic List of Variables and Attributes
Striped Bass Fish File

Variable Variable Variable
Name Type Length
TAG_ORNT Num 8
TAG_PROT Num 8
TAG_REWD Num 8
TASK_CD Num 8
TAXON Num 8
TIME Num 8 HHMMS .
USE_CODE Num 8
WEEK Num 8



Alphabetic List of Variables and Attributes
Striped Bass Sample File

Variable Variable Variable

Name Type Length
BOT_COND Num 8
BOT_DPTH Num 8
BOT_TEMP Num 8
COMMENTS Num 8

CT_LCAH Num 8
CT_LC2 Num 8
CT_LC3 Num 8
CT_LC4 Num 8

DATE Num 8 MMDDYY8.
DIV_1 Num 8

DIV_2 Num 8
DPTH_RIV Num 8
DURATION Num 8

GEAR Num 8

REF Num 8
RIV_DPTH Num 8 5.1
RIV_MILE Num 8

SAMPLE Num 8

SITE Num 8
STATION Num 8
SUR_COND Num 8
SUR_TEMP Num 8
TASK_CD Num 8

TAXON Num 8

TIME Num 8 HHMM5 .
TOTAL_CT Num 8
TOW_DIR Num 8
USE_CODE Num 8
WAVE_HT Num 8

WEEK Num 8



Alphabetic List of Variables and Attributes
Striped Bass Lab File

Variable Variable Variable

Name Type Length

AD Num 8

COLL_DT Num 8 MMDDYYS8.
DATE Num 8 MMDDYYS8.
EMP_NUM Num 8

FISH_ID Num 8

GONAD Num 8

INVERTS Num 8

LENGTH Num 8

PAGE Num 8

PISCIV Num 8

PM Num 8

PROC_DT Num 8 MMDDYYS8.
REF Num 8

REL_REC Num 8

RIV_MILE Num 8

SAMPLE Num 8

SEX Num 8

SEX_COND Num 8

STATION Num 8

TASK_CD Num 8

TAXON Num 8

TOMCOD Num 8

VERTS Num 8

WEEK Num 8

WEIGHT Num 8

YEAR Num 8



Alphabetic List of Variables and Attributes
Atlantic Tomcod Fish File

Variable Variable Variable
Name Type Length

AGE Num 8

A_D Num 8

BOT_COND Num 8

BOT_DPTH Num 8

BOT_TEMP Num 8

COMMENTS Num 8

CT_CLIPS Num 8 CT_CLIPS
CT_LCH Num 8

CT_LC2 Num 8

CT_LC3 Num 8

CT_LC4 Num 8

CT_LG1 Num 8

CT_LG2 Num 8

CT_LGS3 Num 8

CT_LG4 Num 8

CT_LG5 Num 8

CT_LG6 Num 8

CT_LG7 Num 8

CT_LG8 Num 8

DATE Num 8 MMDDYYS8.
DIV 1 Num 8

DIV_2 Num 8

DPTH_RIV Num 8

DURATION Num 8

FISH_ID Num 8 FISH_ID
FLD_STA Num 8

GEAR Num 8

LENGTH Num 8

LG Num 8

MARK_CD Num 8

REL_REC Num 8

RIV_DPTH Num 8

RIV_MILE Num 8

SAMPLE Num 8 SAMPLE
SEX Num 8

SEX_COND Num 8

SITE Num 8

STATION Num 8

SUR_COND Num 8

SUR_TEMP Num 8

TAG_N Char 3

TASK_CD Num 8 TASK_CD
TAXON Num 8

TIME Num 8 HHMMS .
TOW_DIR Num 8

USE_CODE Num 8

WAVE_HT Num 8

WEEK Num 8

YEAR Num 8



Alphabetic List of Variables and Attributes
Atlantic Tomcod Sample File

Variable Variable Variable
Name Type Length
BOT_COND Num 8
BOT_DPTH Num 8
BOT_TEMP Num 8
COMMENTS Num 8
CT_CLIPS Num 8 CT_CLIPS
CT_LC1 Num 8
CT_LC2 Num 8
CT_LC3 Num 8
CT_LC4 Num 8
CT_LGt Num 8
CT_LG2 Num 8
CT_LG3 Num 8
CT_LG4 Num 8
CT_LG5 Num 8
CT_LG6 Num 8
CT_LG7 Num 8
CT_LG8 Num 8
DATE Num 8 MMDDYYS8.
DIV_1 Num 8
DIV 2 Num 8
DPTH_RIV Num 8
DURATION Num 8
FLD_STA Num 8
GEAR Num 8
RIV_DPTH Num 8
RIV_MILE Num 8
SAMPLE Num 8 SAMPLE
SITE Num 8
STATION Num 8
SUR_COND Num 8
SUR_TEMP Num 8
TASK_CD Num 8 TASK_CD
TAXON Num 8
TIME Num 8 HHMMS .
TOTAL_CT Num 8
TOW_DIR Num 8
USE_CODE Num 8
WAVE_HT Num 8
WEEK Num 8
YEAR Num 8



Alphabetic List of Variables and Attributes
Atlantic Tomcod Sample File

Variable Variable Variable
Name Type Length
AGE Num 8
BOT_COND Num 8
BOT_TEMP Num 8
DATE Num 8 MMDDYYS.
DURATION Num 8
EGSUB_CT Num 8
FISH_ID Num 8
GEAR Num 8
GONAD Num 8
GONAD_WT Num 8
LENGTH Num 8
LIVER Num 8
LM Num 8
MARK_CD Num 8
OVSUB_WT Num 8
PARASITE Num 8
REF Num 8
REL_REC Num 8
RIV_MILE Num 8
SAMPLE Num 8 SAMPLE
SEX Num 8
SEX_COND Num 8
SITE Num 8
STATION Num 8
SUR_COND Num 8
SUR_TEMP Num 8
TAG N Char 3
TASK_CD Num 8 TASK_CD
TAXON Num 8
TIME Num 8 HHMMS .
USE_CODE Num 8
WEEK Num 8
WEIGHT Num 8
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SECTION 1 INTRODUCTION

The YSI Model 85 Handheld Dissolved Oxygen, Conductivity, Salinity and Temperature System is
a rugged, micro-processor based, digital meter with an attached YSI combination conductivity and
dissolved oxygen probe.

The YSI Model 85 is designed for use in field, lab, and process control applications as well as for
environmental, aquaculture, and industrial uses. The Model 85 is available with cable lengths of
either 10, 25, 50 or 100 feet. The body of the probe has been manufactured with stainless steel to
add rugged durability and sinking weight. The probe also utilizes our easy to install cap membranes
for measuring dissolved oxygen.

The YSI Model 85 probe is a non-detachable, combination sensor designed specifically for the YSI
Model 85 Handheld System. The conductivity portion is a four-electrode cell with a cell constant of
5.0/cm +4%. The dissolved oxygen portion is a polargraphic Clark type sensor.

The Model 85’s microprocessor allows the system to be easily calibrated for dissolved oxygen or
conductivity with the press of a few buttons. Additionally, the microprocessor performs a self-
diagnostic routine each time the instrument is turned on. The self-diagnostic routine provides you
with useful information about the conductivity cell constant and function of the instrument
circuitry.

The system simultaneously displays temperature (in °C), along with one of the following
parameters: dissolved oxygen in either mg/L (milligrams per liter) or % air saturation; conductivity;
temperature compensated conductivity; (in pS/cm or mS/cm), and salinity (in parts per thousand

{ppt}).

The system requires only a single calibration regardless of which dissolved oxygen display you use.
The calibration of conductivity is not required but is available. A single calibration will adjust the
instrument, regardless if you are reading conductivity or temperature compensated conductivity.
You can switch between all of these parameters with the push of a single key.

A calibration\storage chamber is built into the instrument case. A small sponge in the chamber can
be moistened to provide a water saturated air environment that is ideal for air calibration of the
dissolved oxygen probe. This chamber also provides a convenient place to store the probe when the
system is not in use, and provides protection for the electrodes within the conductivity probe. The
Model 85 case is also waterproof (rated to IP65). You can operate your Model 85 in the rain
without damage to the instrument.

Six AA-size alkaline batteries power the instrument. A new set of alkaline batteries will provide

approximately 100 hours of continuous operation. When batteries need to be replaced, the LCD will
display a “LLO BAT” message.

YSI, Incorporated - Model 85 1
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SECTION 2 PREPARING THE METER

2.1 UNPACKING

When you unpack your new YSI Model 85 Handheld Dissolved Oxygen, Conductivity, Salinity
and Temperature System for the first time, check the packing list to make sure you have received
everything you should have. If there is anything missing or damaged, call the dealer from whom
you purchased the Model 85. If you do not know which of our authorized dealers sold the system
to you, call YSI Customer Service at 800-765-4974 or 937-767-7241, and we'll be happy to help
you.

2.2 WARRANTY CARD

R

s

Before you do anything else, please complete the Warranty Card and return it to YSL This will
record your purchase of this quality instrument in our computer system. Once your purchase is
recorded, you will receive prompt, efficient service in the event any part of your YSI Model 85
should ever need repair and we will be able to quickly verify the warranty period.

2.3 BATTERIES

There are a few things you must do to prepare your YSI Model 85 for use. First, locate the six AA-
size alkaline batteries that were included in your purchase. Use a screwdriver or a small coin to
remove the thumbscrew on the bottom of the instrument. This thumbscrew holds the battery-
chamber cover in place. The battery-chamber cover is marked with the words "OPEN" and
"CLOSE."

Hand strap

Thumb screw N )
RN
O-rings

Polarity marking
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Preparing the Meter Section 2

NOTE: On some models, the battery cover thumbscrew may be unscrewed by hand (a screwdriver
may not be required).

There is a small label inside each of the two battery-chamber sleeves. These labels illustrate the
correct way to install the batteries into each sleeve of the battery-chamber.

NOTE: It is very important that the batteries be installed ONLY as illustrated. The instrument will
not function and may be damaged if the batteries are installed incorrectly.

YSL Incorporated - - Model 85 4




Preparing the Meter Section 2

Turn the instrument on by pressing and releasing the ON/OFF button on the front of the
instrument. The liquid crystal display (LCD) should come on. Allow a few seconds for the
instrument to complete its diagnostic routine. Notice that the instrument will display the specific
cell constant of the conductivity probe during this diagnostic routine. If the instrument does not
operate, consult the section entitled Troubleshooting.

You may also want to take the instrument into a dark room and with the instrument ON, hold down
the LIGHT button. The instrument backlight should illuminate the LCD so that the display can be
easily read.

2.4 CALIBRATION/STORAGE CHAMBER

The Model 85 has a convenient calibration storage
chamber built into the instruments' side. This chamber
provides an ideal storage area for the probe during
transport and extended non-use. If you look into the
chamber you should notice a small round sponge in the
bottom of the chamber. Carefully put 3 to 6 drops of
clean water into the sponge. Turn the instrument over
and allow any excess water to drain out of the chamber.
The wet sponge creates a 100% water saturated air
environment for the probe, which is ideal for dissolved
oxygen calibration.

Calibration/Storage
Chamber

2.5 HAND STRAP

The hand strap is designed to allow comfortable operation of the Model 85 with minimum effort. If
the hand strap is adjusted correctly, it is unlikely that the instrument will be easily dropped or
bumped from your hand. See figure on previous page.

To adjust the hand strap on the back of the meter, unsnap the vinyl cover and pull the two Velcro
strips apart. Place your hand between the meter and the strap and adjust the strap length so that your
hand is snugly held in place. Press the two Velcro strips back together and snap the vinyl cover
back into place.

2.6 THE METER CASE

The meter case is sealed at the factory and is not intended to be opened, except by authorized
service technicians. Do not attempt to separate the two halves of the meter case as this may damage
the instrument, break the waterproof seal, and will void the manufacturer's warranty.
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SECTION 3 PREPARING THE PROBE

The YSI Model 85 dissolved oxygen probe is shipped dry. The protective membrane cap on
the probe tip must be removed and replaced with KCl solution and a new membrane cap
before using the probe. Follow the instructions below to install KCl solution and the new
membrane cap.

3.1 MEMBRANE CAP INSTALLATION

To install a new membrane on your YSI Model 85 dissolved oxygen probe:

Unscrew and remove the probe sensor guard.

Unscrew and remove the old membrane cap.

Thoroughly rinse the sensor tip with distilled water.

Prepare the electrolyte according to the directions on the KCl solution bottle.
Hold the membrane cap and fill it at least 1/2 full with the electrolyte solution.
Screw the membrane cap onto the probe moderately tight. A small amount of
electrolyte should overflow.

7. Screw the probe sensor guard on moderately ti ght

SAIRNARE S i N

(ki

LY

&5 Fill Membrane
with KCL Solution

Unscrew Guard

Screw Cap on Screw Guard on
moderately tight moderately tight
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SECTION 4 OVERVIEW OF OPERATION

The following diagram is an overview of the operation of the Model 85. See the following sections
for details of operation.

/7

Dissolved Oxygen, conductivity or
sdlinity reading

Temperature reading

Press both for calibration

% Air—p mg/L — Cond. —p gpﬂz —= Salinity — recall—p> erase
ond.

Hold 2 seconds
to SAVE data.
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SECTION 5 CALIBRATION

5.1 CALIBRATION OF DISSOLVED OXYGEN

To accurately calibrate the YSI Model 85 you will need to know the approximate altitude of
the region in which you are located.

1. Ensure that the sponge inside the
instrument's calibration chamber is wet. Insert
the probe into the calibration chamber.

2. Turn the instrument on by pressing the
ON/OFF button on the front of the instrument.
Press the MODE button until dissolved oxygen
is displayed in mg/L or %. Wait for the
dissolved oxygen and temperature readings to
stabilize (usually 15 minutes is required).

Calibratiorn/Storage
Chamber

3. Use two fingers to press and release both the
UP ARROW and DOWN ARROW buttons at the same time.

4. The LCD will prompt you to enter the local altitude in hundreds of feet. Use the arrow
keys to increase or decrease the altitude. When the proper altitude appears on the LCD,
press the ENTER button once.

EXAMPLE: Entering the number 12 here indicates 1200 feet.

5. The Model 85 should now display CAL in the lower left of the display, the calibration
value should be displayed in the lower right of the display and the current % reading (before
calibration) should be on the main display. Make sure that the current % reading (large
display) is stable, then press the ENTER button. The display should read SAVE then
should return to the Normal Operation Mode.

Each time the Model 85 is turned off, it may be necessary to re-calibrate before taking
measurements. All calibrations should be completed at a temperature which is as close as
possible to the sample temperature. Dissolved oxygen readings are only as good as the
calibration.
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Calibration Section 5

5.2 CALIBRATION OF CONDUCTIVITY

IMPORTANT: System calibration is rarely required because of the factory calibration of the
YSI Model 85. However, from time to time it is wise to check the system calibration and make
adjustments when necessary.

Prior to calibration of the YSI Model 85, it is important to remember the
following:

1. Always use clean, properly stored, NIST traceable calibration solutions (see Accessories and
Replacement Parts). When filling a calibration container prior to performing the calibration
procedures, make certain that the level of calibrant buffers is high enough in the container to
cover the entire probe. Gently agitate the probe to remove any bubbles in the conductivity cell.

2. Rinse the probe with distilled water (and wipe dry) between changes of calibration solutions.

3. During calibration, allow the probe time to stabilize with regard to temperature (approximately
60 seconds) before proceeding with the calibration process. The readings after calibration are
only as good as the calibration itself.

4. Perform sensor calibration at a temperature as close to 25°C as possible. This will minimize any
temperature compensation error.

Follow these steps to perform an accurate calibration of the YSI Model 85:
1. Tumn the instrument on and allow it to complete its self-test procedure.
2. Select a calibration solution that is most similar to the sample you will be measuring.

e For sea water choose a 50 mS/cm conductivity standard (YSI Catalog# 3169)
e For fresh water choose a 1 mS/cm conductivity standard (YSI Catalog# 3167)
e For brackish water choose a 10 mS/cm conductivity standard (YSI Catalog # 3168)

3. Place at least 3 inches of solution in a clean glass beaker.
4. Use the MODE button to advance the instrument to display conductivity.

5. Insert the probe into the beaker deep enough so that the oval-shaped hole on the side of the
probe is completely covered. Do not rest the probe on the bottom of the container -- suspend it
above the bottom at least 1/4 inch.

6. Allow at least 60 seconds for the temperature reading to become stable.
7. Move the probe vigorously from side to side to dislodge any air bubbles from the electrodes.
8. Press and release the UP ARROW and DOWN ARROW buttons at the same time.

The CAL symbol will appear at the bottom left of the display to indicate that the instrument is now
in Calibration mode.
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Calibration Section 5

9. Use the UP ARROW or DOWN ARROW button to adjust the reading on the display until it
matches the value of the calibration solution you are using.

10. Once the display reads the exact value of the calibration solution being used (the instrument
will make the appropriate compensation for temperature variation from 25°C), press the
ENTER button once. The word “SAVE” will flash across the display for a second indicating
that the calibration has been accepted.

The YSI Model 85 is designed to retain its last conductivity calibration permanently. Therefore,
there is no need to calibrate the instrument after battery changes or power down.
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SECTION 6 ADVANCED CONDUCTIVITY SETUP

The default settings of the YSI Model 85 are appropriate for the vast majority of measurement
applications. However, some measurement applications require very specific measurement criteria.
For that reason, we have made the YSI Model 85 flexible to accommodate these “advanced users.”

If, for example, you are using the YSI Model 85 for a process control application that requires that
the conductivity readings be compensated to 20 °C instead of 25 °C -- this is the section to read. Or,
if your application for the YSI Model 85 involves the measurement of a very specific saline
solution, the default temperature coefficient may need to be changed to get the very best
measurement of that specific salt.

IMPORTANT: There is never a need to enter Advanced Setup Mode unless your special
measurement application calls for a change in reference temperature and or temperature coefficient.
Therefore, unless you are certain that your application requires a change to one or both of these
criteria, do not modify the default reference temperature (25°C) or the default temperature
coefficient (1.91%).

6.1 CHANGING THE TEMPERATURE COEFFICIENT

Follow these steps to modify the temperature coefficient of the Model 85.

1. Turn the instrument on and wait for it to complete its self-test procedure.
2. Use the MODE button to advance the instrument to display conductivity.
3. Press and release both the DOWN ARROW and the MODE buttons at the same time.

The CAL symbol will appear at the bottom left of the display. The large portion of the display will
show 1.91 % (or a value set previously using Advanced Setup).

4. Use the UP ARROW or DOWN ARROW button to change the value to the desired new
temperature coefficient.

5. Press the ENTER button. The word “SAVE” will flash across the display for a second to
indicate that your change has been accepted.

6. Press the MODE button to return to normal operation; the CAL symbol will disappear from the
display.
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Advanced Conductivity Setup Section 6

6.2 CHANGING THE REFERENCE TEMPERATURE

Follow these steps to modify the reference temperature of the Model 85.

1. Turn the instrument on and wait for it to complete its self-test procedure.

2. Use the MODE button to advance the instrument to display conductivity.

3. Press and release both the DOWN ARROW and the MODE buttons at the same time.

The CAL symbol will appear at the bottom left of the display. The large portion of the display will
show 1.91 % (or a value set previously using Advanced Setup).

4. Press and release the MODE button; the large portion of the display will show 25.0C (ora
value set previously using Advanced Setup).

5. Use the UP ARROW or DOWN ARROW button to change the value to the desired new
reference temperature (any value between 15 °C and 25 °C is acceptable).

6. Press the ENTER button. The word “SAVE” will flash across the display for a second to
indicate that your change has been accepted.

7. The instrument will automatically return to normal operation mode.

6.3 CHANGING FROM AUTORANGING TO MANUAL RANGING

If your application is easier to perform using a manual range that you select, the YSI Model 85
allows you to turn off the default autoranging feature. While you are making conductivity or
temperature compensated conductivity measurements, simply press and release the UP ARROW
button. Each additional press of the UP ARROW button will cycle the Model 85 to a different
manual range until you return again to autoranging. Five pushes of the UP ARROW button will
cycle the Model 85 through the four manual ranges and return the instrument to autoranging.

NOTE: You may see an error message in some manual ranges if the manual range selected is not
adequate for the sample you are measuring. If this happens, simply press and release the UP
ARROW button again until a range is selected which is suitable for your sample. If you get lost and
don’t know if you’re in a manual range or autoranging, simply turn the instrument off and back on.
Also note that the conductivity units will flash while you are in manual range. The instrument will
always default to autoranging when first turned on.

The four ranges of the YSI Model 85 are:

Range 1 Range 2 Range 3 Range 4

010 499.9 puS/cm 0 to 4999 pS/cm 0 t0 49.99 mS/cm 0 to 200.0 mS/cm
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SECTION 7 MAKING MEASUREMENTS

7.1 TURNING THE INSTRUMENT ON

Once the batteries are installed correctly, press the ON/OFF button. The instrument will activate all
segments of the display for a few seconds, which will be followed by a self-test procedure that will
last for several more seconds. During this power on self-test sequence, the instrument’s
microprocessor is verifying that the instrument is working properly. The Model 85 will display the
cell constant of the conductivity probe when the self-test is complete. If the instrument were to
detect an internal problem, the display would show a continuous error message. See the section
entitled Troubleshooting for a list of these error messages.

7.2 THE MEASUREMENT MODES OF THE MODEL 85

The Model 85 is designed to provide six distinct measurements:

> Dissolved Oxygen % -- A measurement of oxygen in percent of saturation.
> Dissolved Oxygen mg/L -- A measurement of oxygen in mg/L

> Conductivity -- A measurement of the conductive material in the liquid sample without regard
to temperature

> Specific Conductance -- Also known as temperature compensated conductivity which
automatically adjusts the reading to a calculated value which would have been read if the
sample had been at 25° C (or some other reference temperature which you choose). See
Advanced Setup.

> Temperature -- which is always displayed.
> Salinity -- A calculation done by the instrument electronics, based upon the conductivity and
temperature readings.

NOTE: When you turn the Model 85 off, it will “remember” which mode you used last and will
return to that mode the next time the instrument is turned on.

To choose one of the measurement modes above (temperature is always displayed) simply press
and release the MODE button. Carefully observe the small legends at the far right side of the LCD.

Dissolved Oxygen »| Dissolved Oxygen = Conductivity with - Coi%if:lgcnce 3 gaiinity with °C
in % with°C in mg/L with °C °C it oG y

*
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Making Measurements

If the instrument is reading Specific
Conductance the large numbers on the display
will be followed by either a uS or an mS.
Additionally the small portion of the display will
show the ° C flashing on and off.

If the instrument is reading Conductivity (not
temperature compensated) the large numbers on
the display will be followed by either a puS or an
mS. Additionally the small portion of the display
will show the ® C NOT flashing.

If the instrument is reading Dissolved Oxygen the large numbers on the display will be followed by
either a mg/L or %. It is important to remember that the dissolved oxygen probe is stirring
dependent. This is due to the consumption of oxygen at the sensor tip during measurement. When
taking dissolved oxygen measurements the probe must be moved through the sample at a rate of 1
foot per second to provide adequate stirring.

If the instrument is reading Salinity the large numbers on the display will be followed by a ppt.

7.3 AUTORANGING & RANGE SEARCHING

The YSI Model 85 is an autoranging instrument. This means that regardless of the conductivity or
salinity of the solution (within the specifications of the instrument) all you need to do to get the
most accurate reading is to put the probe in the sample. This feature makes the Model 85 as simple
as possible to operate.

When you first place the Model 85 probe into a sample or calibration solution, and again when you
first remove the probe the instrument will go into a range search mode that may take as long as 5
seconds. During some range searches the instrument display will flash rANG to indicate its
movement from one range to another. The length of the range search depends on the number of
ranges that must be searched in order to find the correct range for the sample. During the range
search, the instrument will appear to freeze on a given reading for a few seconds then, once the
range is located, will pinpoint the exact reading on the display. The display may also switch to 00.0
for a second or two during a range search before it selects the proper range.

7.4 THE BACKLIGHT

At times it may be necessary to take measurements with the Model 85 in dark or poorly lit areas. To
help in this situation, the Model 85 comes equipped with a backlight that will illuminate the display
so that it can be easily read. To activate the backlight, press and hold the LIGHT button. The
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Making Measurements Section 7
display will remain lit as long as the button is depressed. When you release it, the light goes out to

preserve battery life.
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SECTION 8 SAVING DATA

The Model 85 is equipped with non-volatile memory that is capable of storing up to 50 different
sets of readings. Non-volatile means that you do not need to worry that your data will be lost due to
a power failure or power interrupt. The Model 85 will also assign a site identity number to each set
of readings to allow easy review of the data. This feature is useful in situations where transcribing
data is difficult or not available.

8.1 SAVING DATA TO MEMORY

1. While any parameter is displayed on the screen depress the ENTER button and hold for
approximately 2 seconds. The meter will flash SAVE on the display along with the current site
identity being used.

2. When all 50 sites are full the display will flash FULL on the screen. This message will remain on
the screen (even after power down) until a button is pushed.

Once you have acknowledged the memory is full, any subsequent saved data will begin overwriting
existing data starting with site #1.

8.2 RECALLING STORED DATA

1. To put the Model 85 into the RECALL mode depress the MODE button repeatedly until rel is
displayed on the screen along with the site ID number in the lower right comner. (see figure #1)

2. Depress the ENTER button to review the last set
of data that was saved. The Model 85 will display
the dissolved oxygen in % saturation and
temperature. Another press of the ENTER button
will display the dissolved oxygen in mg/L and the
temperature.

Depress the ENTER button again and again to
review the conductivity, specific conductivity and
salinity readings. All of which are displayed with the
temperature.

figure #1

3. Depress the UP ARROW button to increment through the saved sets of data.

4. Depress the DOWN ARROW button to decrement through the saved sets of data.
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Saving Data Section 8
5. When the correct site ID# is displayed, press the ENTER button to display the data.

6. When you have finished recalling data, press the MODE button to return to normal operation.

NOTE: The Model 85 will recall data as a list. When the UP ARROW is depressed the Model 85
will display the Site ID# for the previously recorded date. For example: If you are reviewing Site
ID# 5 and the UP ARROW is depressed the Model 85 will display Site ID# 4. If you are reviewing
Site ID# 5 and Site ID# 5 was the last set of data stored the DOWN ARROW button will display
Site ID# 1.

Here is an example of the Model 85 memory.

Site ID #1

Site ID #2

Site ID #3 <+—7¥ the UP ARROW button was pressed the Model 85 would display Site ID #2
Site ID #4

Site ID #5

8.3 ERASING STORED DATA

1. To erase the data that is stored into the Model 85°s memory, depress the MODE button
repeatedly until the Model 85 displays ErAS on the screen. (see figure #2)

2. Depress and hold the DOWN ARROW and
ENTER buttons simultaneously for approximately 5
seconds.

3. The Model 85 flashing DONE on the display for 1
to 2 seconds indicates successful erasure. The
instrument will automatically change to normal
operation after completion.

IMPORTANT: Data in all 50 site ID’s will be
erased completely and will be lost forever. Do not
use the erase function until all recorded data has
been transcribed to an archive outside the Model 85.

figure #2
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SECTION 9 MAINTENANCE

9.1 CLEANING AND STORAGE

The single most important requirement for accurate and reproducible results in conductivity
measurement is a clean cell. A dirty cell will change the conductivity of a solution by contaminating
it. '

NOTE: ALWAYS RINSE THE CONDUCTIVITY CELL WITH CLEAN WATER AFTER
EACH USE.

To clean the conductivity cell:

1. Dip the cell in cleaning solution and agitate for two to three minutes. Any one of the foaming
acid tile cleaners, such as Dow Chemical Bathroom Cleaner, will clean the cell adequately.
When a stronger cleaning preparation is required, use a solution of 1:1 isopropyl alcohol and
1 N HCI. Remove the cell from the cleaning solution.

2. Use the nylon brush (supplied) to dislodge any contaminants from inside the electrode chamber.

3. Repeat steps one and two until the cell is completely clean. Rinse the cell thoroughly in
deionized, or clean tap water.

4. Store the conductivity cell in the meter storage chamber.

NOTE: See Section 11, Dissolved Oxygen Probe Precautions for instructions on cleaning the
dissolved oxygen electrodes.
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SECTION 10 PRINCIPLES OF OPERATION

The dissolved oxygen sensor utilizes an oxygen permeable membrane that covers an electrolytic
cell consisting of a gold cathode and a porous silver anode. This membrane acts as a diffusion
barrier and an isolation barrier preventing fouling of the cathode surface by impurities in the
environment. Upon entering the cell through the membrane, oxygen is reduced at an applied
potential of -0.8 V referenced to the silver electrode. The reduction current at the cathode is directly
proportional to the partial pressure of oxygen in liquid (expressed as %-air saturation) which is
proportional to the concentration of dissolved oxygen (in mg/L) at a particular temperature. Thus
the same partial pressure of oxygen (% air-saturation) in liquid gives different concentrations of
dissolved oxygen (mg/L) at different temperatures because of the different solubility’s of oxygen at
different temperatures.

The conductivity cell utilizes four pure nickel electrodes for the measurement of solution
conductance. Two of the electrodes are current driven, and two are used to measure the voltage
drop. The measured voltage drop is then converted into a conductance value in milli-Siemens
(millimhos). To convert this value to a conductivity (specific conductance) value in milli-Siemens
per cm (mS/cm), the conductance is multiplied by the cell constant that has units of reciprocal cm
(cm'l). The cell constant for the Model 85 conductivity cell is 5.0/cm + 4%. For most applications,
the cell constant is automatically determined (or confirmed) with each deployment of the system
when the calibration procedure is followed. Solutions with conductivity’s of 1.00, 10.0, 50.0, and
100.0 mS/cm, which have been prepared in accordance with recommendation 56-1981 of the
Organisation Internationale de Métrologie Légale (OIML) are available from YSL The instrument
output is in pS/cm or mS/cm for both conductivity and specific conductance. The multiplication of
cell constant times conductance is carried out automatically by the software.

10.1 TEMPERATURE EFFECT ON CONDUCTIVITY

The conductivity of solutions of ionic species is highly dependent on temperature, varying as much
as 3% for each change of one degree Celsius (temperature coefficient = 3%/C). In addition, the
temperature coefficient itself varies with the nature of the ionic species present.

Because the exact composition of a natural media is usually not known, it is best to report a
conductivity at a particular temperature, e.g. 20.2 mS/cm at 14 C. However, in many cases, it is also
useful to compensate for the temperature dependence in order to determine at a glance if gross
changes are occurring in the ionic content of the medium over time. For this reason, the Model 85
software also allows the user to output conductivity data in either raw or temperature compensated
form. If "Conductivity" is selected, values of conductivity that are NOT compensated for
temperature are output to the display. If "Specific Conductance" is selected, the Model 85 uses the
temperature and raw conductivity values associated with each determination to generate a specific
conductance value compensated to a user selected reference temperature (see Advanced Setup)
between 15 C and 25 C. Additionally the user can select any temperature coefficient from 0% to 4%
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Principles of Operation Section 10
(see Advanced Setup). Using the Model 85 default reference temperature and temperature
coefficient (25 C and 1.91%), the calculation is carried out as in equation (1) below:

Specific Conductance (25°C) = Conductivity
1+TC* (T -25)

As noted above, unless the solution being measured consists of pure KCl in water, this temperature
compensated value will be somewhat inaccurate, but the equation with a value of TC = 0.0191 will
provide a close approximation for solutions of many common salts such as NaCl and NH4Cl and
for seawater.

Salinity is determined automatically from the Model 85 conductivity readings according to
algorithms found in Standard Methods for the Examination of Water and Wastewater (ed. 1989).
The use of the Practical Salinity Scale 1978 results in values which are unitless, since the
measurements are carried out in reference to the conductivity of standard seawater at 15 C.
However, the unitless salinity values are very close to those determined by the previously-used
method where the mass of dissolved salts in a given mass of water (parts per thousand) was
reported. Hence, the designation "ppt" is reported by the instrument to provide a more conventional
output.

For further information on conductivity and the above standard information, refer to the ASTM
document, Standard Methods of Test for Electrical Conductivity of Water and Industrial
Wastewater, ASTM Designation D1125-82, and OIML Recommendation Number 56. ASTM
symbols for conductivity, cell constant, and path length differ from those preferred in the general
literature and also from those used in this manual.
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SECTION 11 DISCUSSION OF MEASUREMENT ERRORS

11.1 DISSOLVED OXYGEN MEASUREMENT ERRORS

There are three basic types of error. Type 1 errors are related to limitations of instrument design and
tolerances of instrument components. These are chiefly the meter linearity and the resistor
tolerances. Type 2 errors are due to basic probe accuracy tolerances, chiefly background signal,
probe linearity, and variations in membrane temperature coefficient. Type 3 errors are related to the
operator's ability to determine the conditions at the time of calibration. If calibration is performed
against more accurately known conditions, type 3 errors are appropriately reduced.
The sample calculations that follow are for a near extreme set of conditions.
TYPE 1 ERRORS

A. Meter linearity error: £1% of full scale reading, or £0.15 mg/]

B. Component and circuitry error: +0.05 mg/]
TYPE 2 ERRORS

A. Temperature compensation for membrane temperature coefficient: +0.03 mg/

B. Temperature measurement errors: A maximum £0.2°C probe error is equal to +0.14

mg/l

YSL, Incorporated- - Model 85 27




Discussion of Measurement Errors Section 11
TYPE 3 ERRORS
A. Altitude:
A 1000-foot change in altitude is equal to an error of approximately 3% at the 10
mg/1 level.
B. Humidity:
Errors occur if calibration is performed at less than 100% humidity. The error varies E
with the temperature as follows: F
TEMPERATURE ERROR -
0°C 0.02 mg/1
10°C 0.05 mg/1
20°C 0.12 mg/1
30°C 0.27 mg/1
40°C 0.68 mg/1

APPROXIMATING THE ERROR

It is unlikely that the actual error in any measurement will be the maximum possible error. A better
error approximation is obtained using a root mean squared (r.m.s.) calculation:

r.m.s. error = +[1a> + 1b% + 2a + 2b° + 3a% + 3b’]* mg/l
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Discussion of Measurement Errors Section 11

11.2 CONDUCTIVITY MEASUREMENT ERRORS

| System accuracy for conductivity measurements is equal to the sum of the errors contributed by the

environment and the various components of the measurement setup. These include:

Instrument accuracy

Cell-constant error

Solution temperature offset

Cell contamination (including air bubbles)
Electrical noise

Galvanic effects

Only the first three are of major concern for typical measurements, although the user should also be
careful to see that cells are clean and maintained in good condition at all times.

Instrument Accuracy =+ .5% maximum
The accuracy specified for the range being used is the worst case instrument error.

Cell-Constant Error = £ .5% maximum

Although YSI cells are warranted to be accurate to within one percent, you should still determine
the exact cell constant of your particular cell. Contamination or physical damage to the cell can alter
the cell constant. Performing a calibration will eliminate any error that might arise because of cell
constant change.

YSI cells are calibrated to within one percent of the stated cell constant at a single point. We
consider these products to be usefully linear over most instrument ranges. The cell constant can be
calibrated to +0.35% accuracy with YSI conductivity calibrator solutions.

Temperature Error = + 1% maximum

The solution temperature error is the product of the temperature coefficient and the temperature
offset from 250C, expressed as a percentage of the reading that would have been obtained at
250C. The error is not necessarily a linear function of temperature. The statement of error is
derived from a 250C temperature offset and a 3%/0C temperature coefficient.

Total Error

Considering only the above three factors, system accuracy under worst case conditions will be £2%,
although the actual error will be considerably less if recommended and properly calibrated cells and
instrument ranges are used. Additional errors, which can essentially be eliminated with proper
handling, are described below.

Cell Contamination
This error is usually due to contamination of the solution being measured, which occurs when
solution is carried-over from the last solution measured. Thus, the instrument might be correctly
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Discussion of Measurement Errors Section 11
reporting the conductivity seen, but the reading does not accurately represent the value of the bulk
solution. Errors will be most serious when low conductivity solutions are contaminated by carry-
over from high conductivity solutions, and can then be of an order of magnitude or more.

Follow the cleaning instructions carefully before attempting low conductivity measurements with a
cell of unknown history or one that has been previously used in higher value solutions.

An entirely different form of contamination sometimes occurs due to a buildup of foreign material
directly on cell electrodes. While rare, such deposits have, on occasion, markedly reduced the
effectiveness of the electrodes. The result is an erroneously low conductance reading.

Electrical-Noise Errors

Electrical noise can be a problem in any measurement range, but will contribute the most error and
be the most difficult to eliminate when operating in the lowest ranges. The noise may be either line-
conducted or radiated or both, and may require, grounding, shielding, or both.

Galvanic and Miscellaneous Effects

In addition to the error sources described above, there is another class of contributors that can be
ignored for all but the most meticulous of laboratory measurements. These errors are always small
and are generally completely masked by the error budget for cell-constant calibration, instrument
accuracy, etc. Examples range from parasitic reactance associated with the solution container and
its proximity to external objects to the minor galvanic effects resulting from oxide formation or
deposition on electrodes. Only trial and error in the actual measurement environment can be
suggested as an approach to reduce such errors. If the reading does not change as the setup is
adjusted, errors due to such factors can be considered too small to see.
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11.3 DISSOLVED OXYGEN PROBE PRECAUTIONS

1. Membrane life depends on usage. Membranes will last a long time if installed properly and
treated with care. Erratic readings are a result of loose, wrinkled, damaged, or fouled
membranes, or from large (more than 1/8" diameter) bubbles in the electrolyte reservoir. If
erratic readings or evidence of membrane damage occurs, you should replace the membrane and
the KCI solution. The average replacement interval is two to four weeks.

2. If the membrane is coated with oxygen consuming (e.g. bacteria) or oxygen evolving organisms
(e.g. algae), erroneous readings may occur.

3. Chlorine, sulfur dioxide, nitric oxide, and nitrous oxide can affect readings by behaving like
oxygen at the probe. If you suspect erroneous readings, it may be necessary to determine if these
gases are the cause.

4. Avoid any environment that contains substances that may attack the probe materials. Some of
these substances are concentrated acids, caustics, and strong solvents. The probe materials that
come in contact with the sample include FEP Teflon, stainless steel, epoxy, polyetherimide and
the polyurethane cable covering.

5. For correct probe operation, the gold cathode must always be bright. If it is tarnished (which can
result from contact with certain gases) or plated with silver, the gold surface must be restored.
To restore the cathode, you may either return the instrument to the factory or clean it using the
YSI 5238 probe reconditioning kit. Never use chemicals or abrasives not supplied with this kit.

NOTE: Model 85 probes built before July, 1996 (serial numbers starting with 96F or lower),
should be cleaned with the sanding disc mounted on a FLAT surface. Do NOT use the
curved tool provided in the 5238 probe reconditioning kit on these probes.

6. Itis also possible for the silver anode to become contaminated, which will prevent successful
calibration. To clean the anode, remove the membrane and soak the probe overnight in 3%
ammonium hydroxide. Next, rinse the sensor tip with deionized water, add new KCl solution,
and install a new membrane. Turn the instrument on and allow the system to stabilize for at
least 30 minutes. If, after several hours, you are still unable to calibrate, return the YSI Model
85 system to an authorized service center for service.

7. To keep the electrolyte from drying out, store the probe in the calibration chamber with the
small piece of sponge.
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SECTION 12 TROUBLESHOOTING

SYMPTOM

1. Instrument will not turn on

POSSIBLE CAUSE

A. Low battery voltage
B. Batteries installed wrong
C. Meter requires service

ACTION

A. Replace batteries
B. Check battery polarity.
C. Return system for service

2. Instrument will not calibrate
(Dissolved Oxygen)

A. Membrane is fouled or damaged
B. Probe anode is fouled or dark
C. Probe cathode is tarnished

D. System requires service

A. Replace membrane & KCl
B. Clean anode

C. Clean cathode

D. Return system for service

3. Instrument will not calibrate
(Conductivity)

A. Cell is contaminated

A. See “Maintenance” Section

4. Instrument "locks up"

A. Instrument has rec'd a shock
B. Batteries are low or damaged
C. System requires service

A & B. Remove battery lid, wait 15
seconds for reset, replace lid.
C. Return system for service

5. Instrument readings are inaccurate
(Dissolved Oxygen)

A. Cal altitude is incorrect

B. Probe not in 100% O, saturated air
during Cal procedure

C. Membrane fouled or damaged

D. Probe anode is fouled or dark

E. Probe cathode is tarnished

F. System requires service

A. Recalibrate w/correct value

B. Moisten sponge & place in Cal chamber
w/ probe & Recal

C. Replace membrane

D. Clean anode

E. Clean cathode

F. Return system for service

6. Instrument readings are inaccurate
(Conductivity)

A. Calibration is required

B. Cell is contaminated

C. Tempco is set incorrectly

D. Reference temperature incorrect

E. Readings are or are not temperature
compensated.

A. See “Calibration” Section

B. See “Maintenance” Section

C. See “Advanced Setup” Section

D. See “Advanced Setup” Section

E. See “Making Measurements”
Section

7..LCD displays "LO BAT"

Main display flashes “off”

A. Batteries are low or damaged

A. Replace batteries

8. Main Display reads “OVEr”
(Secondary display reads “ovr™)
(Secondary display reads “udr™)

A. Conductivity reading is >200 mS
B. Temperature reading is >65°C
C. Temperature reading is <-5°C

D. Salinity reading is >80 ppt

E. User cell constant cal K is >5.25
F. DO temperature is >46°C

G. DO % saturation is >200%

H. DO concentration is >20 mg/L

In all cases, check calibration values and
procedures; check advanced setup settings.

If each of these are set correctly,
return instrument for service.

9. Main display reads “Undr”

A. User cell constant cal K is <4.9
B. DO current too low to calibrate

A. Recalibrate instrument using known
good conductivity standard.
Follow cell cleaning procedure in
the Maintenance section.
B. Replace membrane, clean probe

10. Main display reads “rErr”

A. Reading exceeds user selected manual
range.

A. Use the mode key to select a higher or
lower manual range, or set system to
autoranging.

11. Main display reads “PErr”

A. User cell constant cal K is 0.0
B. Incorrect sequence of keystrokes.

A. See “Advanced Setup” section.

B. Refer to manual section for step by step
instruction for the function you are
attempting.
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SYMPTOM

POSSIBLE CAUSE

ACTION

12. Main display reads “LErr”

A. In temperature compensated
conductivity mode, temperature
exceeds the values computed using
user defined temperature coefficient
and/or reference temperature.

B. In cell constant cal mode, temperature
exceeds the values computed using
user defined temperature coefficient
and/or reference temperature.

A. & B. Adjust user defined tempco or
reference temperature. (pg. 10)

13. Main display reads “Err”
(Secondary display reads “ra”)

A. System has failed its RAM test check
procedure.

A. Tumn instrument OFF and back ON
again.
B. Return the system for service (pg. 26)

14. Main display reads “Err”
(Secondary display reads “ro™)

A. System has failed its ROM test check
procedure.

A. Turn instrument OFF and back ON
again.
B. Return the system for service (pg. 26)

15. Secondary display reads “rEr”

A. Temperature jumper is set to °F and
reading is >199.9°F but <203°F.

A. Return the system for service. (pg. 26)

16. Main display reads “FAIL”
(Secondary display reads “eep”)

A. EEPROM has failed to respond in
time.

A. Return the system for service. (pg. 26)

17. Readings on main display don’t
change

A. Meter is in recall mode.

A. Press MODE button to return to
Normal Operation (pg. 12)
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SECTION 13 WARRANTY AND REPAIR

Y'SI Model 85 Handheld Meters are warranted for two years from date of purchase by the end user against
defects in materials and workmanship. YSI Model 85 probes and cables are warranted for one year from
date of purchase by the end user against defects in material and workmanship. Within the warranty period,
YSI will repair or replace, at its sole discretion, free of charge, any product that YSI determines to be
covered by this warranty.

To exercise this warranty, write or call your local YSI representative, or contact YSI Customer Service in
Yellow Springs, Ohio. Send the product and proof of purchase, transportation prepaid, to the Authorized
Service Center selected by YSI. Repair or replacement will be made and the product returned, transportation
prepaid. Repaired or replaced products are warranted for the balance of the original warranty period, or at
least 90 days from date of repair or replacement.

Limitation of Warranty

This Warranty does not apply to any YSI product damage or failure caused by (i) failure to install, operate
or use the product in accordance with YSI’s written instructions, (i) abuse or misuse of the product, (iii)
failure to maintain the product in accordance with YSI’s written instructions or standard industry procedure,
(iv) any improper repairs to the product, (v) use by you of defective or improper components or parts in
servicing or repairing the product, or (vi) modification of the product in any way not expressly authorized
by YSIL.

THIS WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING ANY
WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. YSI’s LIABILITY
UNDER THIS WARRANTY IS LIMITED TO REPAIR OR REPLACEMENT OF THE PRODUCT, AND THIS
SHALL BE YOUR SOLE AND EXCLUSIVE REMEDY FOR ANY DEFECTIVE PRODUCT COVERED BY THIS
WARRANTY. INNO EVENT SHALL YSI BE LIABLE FOR ANY SPECIAL, INDIRECT, INCIDENTAL OR
CONSEQUENTIAL DAMAGES RESULTING FROM ANY DEFECTIVE PRODUCT COVERED BY THIS
WARRANTY.
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Warranty and Repair

AUTHORIZED U.S. SERVICE CENTERS

Section 13

North and East Region

YSI Incorporated e Repair Center o 1725 Brannum Lane e Yellow Springs, Ohio e 45387 e

Phone: (800) 765-4974 e (937) 767-7241e E-Mail: ysi@info.com

South Region

C.C. Lynch & Associates ® 212 E. 2nd Street e Suite 203 e Pass Christian, Mississippi 39571 o

Phone: (800) 333-2252 e (228) 452-4612 o Fax: (228) 452-2563

West Region

_EnviroServices & Repair ® 1110 Burnett Avenue, Suite D ® Concord, CA e 94520 e Phone: (800)

550-5875 & Fax: (510)674-8655

West

North Dakota

Washington Montana

South Dakota

Oregon

Wyoming

Nebraska

Colorado Kansas

Kentucky

*

{ Pennsylvania
7% 7€
N

>

¢

Virginia &§ 4

Tennessee

California Oklahoma

Arizona

New Mexico

= _ Hawaii

S - West

s

New Jersey

Delaware
Maryland

East
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Warranty and Repair Section 13

INTERNATIONAL SERVICE CENTERS

YSI Incorporated e Repair Center o 1725 Brannum Lane e Yellow Springs, Ohio e 45387 o
Phone: (937) 767-7241e E-Mail: info@ysi.com

Lynchford House e Lynchford Lane e Farnborough  Hampshire © GU146LT e Phone: (44-1252)
514711 e Fax: (44-1252) 511855 e Tlx: 858210

Sakura — Building 6-5-6-13 e Shinjuku, Shinjuku-ku, Tokyo e 160 e Phone: (81-3) 5360-3561 e
Fax: (81-3) 5360-3565

SPECIALTY SERVICE CENTERS

Aquaculture
Aquatic Eco Systems, Inc. e 1767 Benbow Court e Apopka, Florida e Phone: (407) 886-3939 e
Fax: (407) 886-6787

Aquacenter @ 166 Seven Oaks Road e Leland, Mississippi ® 38756 o Phone: (601) 378-2861 o Fax:
(601) 378-2862

Wastewater
Q.C. Services ® P.O. Box 68 ¢ Harrison, Maine ¢ 04040 ¢ Phone: (207) 583-2980

Q.C. Services  P.O. Box 14831 e Portland, Oregon e 97293 e Phone: (503) 236-2712
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CLEANING INSTRUCTIONS

NOTE: Before they can be serviced, equipment exposed to biological, radioactive, or toxic
materials must be cleaned and disinfected. Biological contamination is presumed for any
instrument, probe, or other device that has been used with body fluids or tissues, or with
wastewater. Radioactive contamination is presumed for any instrument, probe or other device
that has been used near any radioactive source.

If an instrument, probe, or other part is returned or presented for service without a Cleaning
Certificate, and if in our opinion it represents a potential biological or radioactive hazard, our
service personnel reserve the right to withhold service until appropriate cleaning,
decontamination, and certification has been completed. We will contact the sender for
instructions as to the disposition of the equipment. Disposition costs will be the responsibility of
the sender.

When service is required, either at the user's facility or at YSI, the following steps must be taken
to insure the safety of our service personnel.

1. In a manner appropriate to each device, decontaminate all exposed surfaces, including any
containers. 70% isopropyl alcohol or a solution of 1/4 cup bleach to 1-gallon tap water are
suitable for most disinfecting. Instruments used with wastewater may be disinfected with .5%
Lysol if this is more convenient to the user.

2. The user shall take normal precautions to prevent radioactive contamination and must use
appropriate decontamination procedures should exposure occur.

3. If exposure has occurred, the customer must certify that decontamination has been
accomplished and that no radioactivity is detectable by survey equipment.

4. Any product being returned to the YSI Repair Center, should be packed securely to prevent
damage.

5. Cleaning must be completed and certified on any product before returning it to YSI.
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Warranty and Repair Section 13

PACKING INSTRUCTIONS

1. Clean and decontaminate items to insure the safety of the handler.

2. Complete and include the Cleaning Certificate.

3. Place the product in a plastic bag to keep out dirt and packing material.
4

. Use a large carton, preferably the original, and surround the product completely with packing
material.

5. Insure for the replacemeht value of the product.

Cleaning Certificate

Organization

Department
Address
City State _ Zip _

Country Phone
Model No. of Device _ Lot Number
Contaminant (if known)

Cleaning Agent(s) used

Radioactive Decontamination Certified?
(Answer only if there has been radioactive exposure)

Yes No

Cleaning Certified By
Name Date
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SECTION 14  ACCESSORIES AND REPLACEMENT PARTS
The following parts and accessories are available from YSI or any Franchise Dealer authorized by
YSL
YSI ORDER NUMBER DESCRIPTION
YSI 5906 Replacement Membrane Cap Kit ( 6 each )
YSI 5238 Probe Reconditioning Kit
YSI 3161 Conductivity Calibration Solution 1,000 p/cm (1 Quart)
YSI3163 Conductivity Calibration Solution 10,000 p/cm (1 Quart)
YSI3165 Conductivity Calibration Solution 100,000 pw/cm (1 Quart)
YSI3167 Conductivity Calibration Solution 1,000 p/cm (8 pints)
YSI 3168 Conductivity Calibration Solution 10,000 p/cm (8 pints)
YSI3169 Conductivity Calibration Solution 50,000 p/cm (8 pints)
YSI 5520 Carrying Case
YSI 118510 Replacement Probe & Cable Assembly (10 feet)
YSI 118522 Replacement Probe & Cable Assembly (25 feet)
YSI 118527 Replacement Probe & Cable Assembly (50 feet)
YSI 118519 Replacement Probe and Cable Assembly (100 feet)
YSI 038501 Replacement Front Case Cover
YSI 055242 Replacement Rear Case Cover
YSI 055244 Replacement Battery Cover Kit
YSI 055204 Replacement Case Gasket and Screw
YSI 055219 Storage Chamber Sponge
YSI 030156 Main Board Assembly
YSI 038213 Replacement Electrode Cleaning Brush

YSI, Incorporated -

Model 85
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APPENDIX A SPECIFICATIONS

Operating Environment
Medium: fresh, sea, or polluted water and most other liquid solutions.
Temperature: -5 to +65 °C
Depth: 0 to 10, 0 to 25, 0 to 50, or 0 to 100 feet (depending on cable length)

Storage Temperature: -10 to +50 °C
Material: ABS, Stainless Steel, and other materials

Dimensions:
Height: 9.5 inches (24.13 cm)
Thickness: 2.2 inches (5.6 cm)
Width: 3.5 inches max. (8.89 cm)
Weight: 1.7 pounds (w/ 10’ cable) (.77 kg)
Display: 2.3”Wx 1.5”L (5.8cm Wx3.8cmL)

Power: 9 VDC -6 AA-size Alkaline Batteries (included)
Approximately 100 hours operation from each new set of batteries

Water Tightness: Meets or exceeds IP65 standards
Extensive testing of the YSI Model 85 indicates the following typical performance:

Measurement Range Resolution Accuracy
Conductivity 0 to 499.9 uS-/cm 0.1 uS/cm + 5%FS
0 to 4999 pS/cm 1.0 uS/cm +.5%FS
0to0 49.99 mS/cm .01 mS/cm +.5%FS
0 to 200.0 mS/cm 0.1 mS/cm +.5%FS
Salinity 0 to 80 ppt 1 ppt + 2%, or + 0.1 ppt
Temperature -5 to +65 °C 0.1°C £ 0.1 °C (z1 Isd)
Dissolved Oxygen 0 to 200 % Air Sat. 0.1% Air Saturation + 2% Air Saturation
0 to 20 mg/L 0.01 mg/L + 0.3 mg/L

Adjustable Conductivity Reference Temperature: 15°C to 25°C

Adjustable Temperature Compensation Factor for Conductivity: 0% to 4%

Temperature Compensation: Automatic

Range: Autoranging for Dissolved Oxygen

User selected or Autoranging for Conductivity

YSI, Incorporated

Mode] 85
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APPENDIX B - TEMPERATURE CORRECTION DATA

Temperature Correction Data for Typical Selutions

A. Potassium Chloride™ (KCI)

Concentration: 1 mole/liter Concentration: 1 x 10 mole/liter

0 65.10 1.67 0 7.13 1.78
5 73.89 : 1.70 5 8.22 1.80
10 8297 1.72 10 9.34 183
15 9233 1.75 15 10.48 1.85
20 101.97 1.77 20 11.65 1.88
25 111.90 1.80 25 12.86 1.90
30 14.10 193
35 1538 1.96
375 16.04 198
40 16.70 1.99
45 18.05 2.02
50 19.43 2.04
Concentration: 1 x 10”2 mole/liter Concentration: 1 x 10° molefliter

- = 1‘8]_ el 0 e ...0-08.0, i i 134

5 0.892 1.84 5 0.092 1.88
10 1.015 187 10 0.105 1.92
15 1.143 1.90 15 0.119 1.96
20 1.275 193 20 0.133 1.99
25 1412 1.96 25 0.147 2.02
30 1553 199 30 0.162 2.05
35 1.697 2.02 35 0.178 2.07
375 1.771 2.03 375 0.186 2.08
40 1.845 2.05 40 0.194 2.09
45 1.997 2.07 45 0.210 211
50 2.151 2.09 50 0.226 213

** Charts developed by interpolating data from International Critical Tables, Vol. 6, pp. 229-253, McGraw-Hill Book Co., NY.
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Temperature Correction Data Appendix B

B. Sodium Chloride” (NaCl)

Saturated solutions at all temperatures Concentration: 0.5 mole/liter

"

0 25.90 1.78

155.55 191 5 29.64 1.82

10 177.90 195 10 33.61 1.86
15 201.40 1.99 15 37.79 1.90
20 22592 2.02 20 42.14 193
25 251.30 2.05 25 46.65 1.96
30 27740 2.08 30 51.28 1.99
35 56.01 2.01

375 58.40 2.02

40 60.81 2.02

45 65.65 2.04

50 70.50 2.05

Concentration: 1 x 107 mole/liter Concentration: 1 x 107 mole/liter

6.65 1.88 5 0.731 192
10 7.58 1.92 10 0.836 1.97
15 8.57 1.96 15 0.948 2.01
20 9.60 1.99 20 1.064 2.05
25 10.66 2.02 25 1.186 2.09
30 11.75 2.04 30 1.312 2.12
35 12.86 2.06 35 1.442 2.16
375 1342 2.07 375 1.508 217
40 13.99 2.08 40 1.575 2.19
45 15.14 2.10 45 1.711 221
50 16.30 2.12 50 1.850 224

Concentration: 1 x 10° mole/liter

0 0.066 1.88
5 0.076 1.93
10 0.087 198
15 0.099 2.02
20 0.111 2.07
25 0.124 211
30 0.137 2.15
35 0.151 2.19
375 0.158 220
40 0.165 222
45 0.180 225
50 0.195 229

* Charts developed by interpolating data from the CRC Handbook of Chemistry and Physics, 42nd ed., p. 2606, The Chemical Rubber Company, Cleveland.
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C. Lithium Chloride” (LiCl)

Concentration: 1 x 107 mole/liter

Concentration: 1 mole/liter

0 39.85 1.82 0 5.07 1.87
5 46.01 1.85 5 5.98 185
10 52.42 1.89 10 6.87 1.85
15 59.07 1.92 15 7.5 1.85
20 65.97 1.95 20 862 1.85
25 73.10 198 25 9.50 1.86
30 80.47 2.02 30 10.40 1.88
35 88.08 2.05 35 1131 191
375 9197 2.07 375 11.78 1.92
40 9592 2.08 40 12.26 194
45 103.99 2.11 45 13.26 1.98
50 112.30 215 50 1430 2.02

Concentration: 1 x 10 mole/liter

Concentration: 1 x 10° mole/liter

0 0.567 1.88 0 0.059 1.93
5 0.659 1.92 5 0.068 2,03
10 0.755 1.96 10 0.078 2.12
15 0.856 2.00 15 0.089 2.19
20 0.961 2.04 20 0.101 2.25
25 1.070 2.08 25 0.114 228
30 1.183 2.12 30 0.127 231
35 1.301 2.16 35 0.140 232
375 1.362 2.18 375 0.147 2.32
40 1423 220 40 0.154 231
45 1.549 224 45 0.166 229
50 1.680 2.28 50 0.178 225

D. Potassium Nitrate” (KNO;)

Concentration: 1 x 10 mole/liter

Concentration: 1 x 107 mole/liter

0 6.68 1.78 0 0.756 1.77
5 771 1.79 5 0.868 1.80
10 875 1.81 10 0.984 1.83
15 9.81 1.83 15 1.105 1.86
20 10.90 1.85 20 1.229 1.88
25 12.01 1.87 25 1.357 1.90
30 13.15 1.90 30 1.488 1.93
35 1432 1.92 35 1.622 1.95
375 14.92 1.94 375 1.690 1.96
40 15.52 1.95 40 1.759 197
45 16.75 1.97 45 1.898 1.99
50 18.00 2.00 50 2.040 2.01

* Charts developed by interpolating data from the CRC Handbook of Chemistry and Physics, 42nd ed., p. 2606, The Chemical Rubber Company, Cleveland.
** Charts developed by interpolating data from International Critical Tables, Vol. 6, pp. 229-253, McGraw-Hill Book Co., NY.
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E. Ammonium Chloride” (NH,CI)

Concentration: 1 mole/liter Concentration: 1 x 10" mole/liter

5 74.36 1.53 5 1.88
10 83.77 1.45 10 9.09 1.93
15 92.35 137 15 10.27 197
20 100.10 129 20 11.50 2.00
25 107.00 121 25 12.78 203
30 14.09 2.06

35 1543 2.07

375 16.10 2.08

40 16.78 2.08

45 18.12 2.09

50 19.45 2,09

Concentration: 1 x 10 mole/liter Concentration: 1 x 10”° mole/liter

0.764 1.84 0.078 .
0.889 1.86 5 0.092 1.90
10 1.015 1.88 10 0.105 191
15 1.144 191 15 0.119 193
20 1277 1.94 20 0.133 195
25 1.414 197 25 0.148 198
30 1.557 2.02 30 0.162 2.01
35 1.706 2.06 35 0.178 2.04
375 1.782 2.08 375 0.186 2.06
40 1.860 2.10 40 0.1%4 2.07
45 2.020 2.14 45 0.210 211
50 2.186 2.18 50 0.227 215

* Charts developed by interpolating data from the CRC Handbook of Chemistry and Physics, 42nd ed., p. 2606, The Chemical Rubber Company, Cleveland.
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APPENDIX C REQUIRED NOTICE

The Federal Communications Commission defines this product as a computing device and requires
the following notice:

This equipment generates and uses radio frequency energy and if not installed and used properly,
may cause interference to radio and television reception. There is no guarantee that interference will
not occur in a particular installation. If this equipment does cause interference to radio or television
reception, which can be determined by turning the equipment off and on, the user is encouraged to
try to correct the interference by one or more of the following measures:

re-orient the receiving antenna

relocate the computer with respect to the receiver

move the computer away from the receiver

plug the computer into a different outlet so that the computer and receiver are on
different branch circuits.

If necessary, the user should consult the dealer or an experienced radio/television technician for
additional suggestions. The user may find the following booklet, prepared by the Federal
Communications Commission, helpful: "How to Identify and Resolve Radio-TV Interference
Problems." This booklet is available from the U.S. Government Printing Office, Washington, D.C.
20402, Stock No. 0004-000-00345-4.
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APPENDIX D CONVERSION CHART

TO CONVERT FROM TO EQUATION
Feet Meters Multiply by 0.3048
Meters Feet Multiply by 3.2808399
Degrees Celsius Degrees Fahrenheit (9/50°C)+32
Degrees Fahrenheit Degrees Celsius 5/90(°F-32)

Milligrams per liter (mg/1) Parts per million (ppm) Multiply by 1
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APPENDIX E OXYGEN SOLUBILITY TABLE

Table A: Solubility of Oxygen in mg/l in Water Exposed to Water-Saturated Air at 760 mm Hg Pressure.
Salinity = Measure of quantity of dissolved salts in water.

Chlorinity = Measure of chloride content, by mass, of water.
S(%0) = 1.80655 x Chlorinity (*/q)

Temp Chlorinity:0 5.0 ppt 10.0 ppt 15.0 ppt 20.0 ppt 25.0 ppt
°C Salinity:0 | 9.0 ppt 18.1 ppt 27.1 ppt 36.1 ppt 45.2 ppt
0.0 14.62 13.73 12.89 12.10 11.36 10.66
1.0 14.22 13.36 12.55 11.78 11.07 10.39
2.0 13.83 13.00 12.22 11.48 10.79 10.14
3.0 " 1346 12.66 11.91 11.20 10.53 9.90
4.0 13.11 12.34 11.61 10.92 10.27 .9.66
5.0 12.77 12.02 11.32 10.66 10.03 9.44
6.0 12.45 11.73 11.05 10.40 9.80 9.23
7.0 12.14 11.44 10.78 10.16 9.58 9.02
8.0 11.84 11.17 10.53 9.93 9.36 8.83
9.0 11.56 10.91 10.29 9.71 9.16 8.64
10.0 11.29 10.66 10.06 9.49 8.96 8.45
11.0 11.03 10.42 9.84 9.29 8.77 8.28
12.0 10.78 10.18 9.62 9.09 8.59 8.11
13.0 10.54 9.96 9.42 8.90 8.41 7.95
14.0 10.31 9.75 9.22 8.72 8.24 7.79
15.0 10.08 9.54 9.03 8.54 8.08 7.64
16.0 9.87 9.34 8.84 8.37 7.92 7.50
17.0 9.67 9.15 8.67 8.21 7.71 7.36
18.0 9.47 8.97 8.50 8.05 7.62 7.22
19.0 9.28 8.79 8.33 7.90 7.48 7.09
20.0 9.09 8.62 8.17 7.75 7.35 6.96
21.0 8.92 8.46 8.02 7.61 7.21 6.84
22.0 8.74 8.30 7.87 7.47 7.09 6.72
23.0 8.58 8.14 7.73 7.34 6.96 6.61
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Oxygen Solubility Table Appendix E

Temp Chlorinity:0 5.0 ppt 10.0 ppt 15.0 ppt 20.0 ppt 25.0 ppt
°’C Salinity:0 9.0 ppt 18.1 ppt 27.1 ppt 36.1 ppt 45.2 ppt
24.0 8.42 7.99 7.59 7.21 6.84 6.50
25.0 8.26 7.85 7.46 7.08 6.72 6.39
26.0 8.11 7.71 7.33 6.96 6.62 - 628
27.0 7.97 ‘ 7.58 7.20 6.85 6.51 6.18
28.0 7.83 7.44 7.08 6.73 6.40 6.09
29.0 7.69 7.32 6.96 6.62 6.30 5.99
30.0 7.56 7.19 6.85 6.51 6.20 5.90
31.0 7.43 7.07 6.73 6.41 6.10 5.81
32.0 7.31 6.96 6.62 6.31 6.01 5.72
33.0 7.18 6.84 6.52 6.21 5.91 5.63
34.0 7.07 6.73 6.42 6.11 5.82 5.55
35.0 6.95 6.62 6.31 6.02 5.73 5.46
36.0 6.84 3.52 6.22 5.93 5.65 5.38
37.0 6.73 6.42 6.12 5.84 5.56 5.31
38.0 6.62 6.32 6.03 5.75 5.48 523
39.0 6.52 6.22 5.98 5.66 5.40 5.15
40.0 6.41 6.12 5.84 5.58 5.32 5.08
41.0 6.31 6.03 5.75 5.49 5.24 5.01
42.0 6.21 5.93 5.67 5.41 5.17 4.93
43.0 6.12 5.84 5.58 5.33 5.09 4.86
44.0 6.02 5.75 5.50 5.25 5.02 4.79
45.0 5.93 5.67 5.41 5.17 4.94 4.72

* This table is provided for your information only. It is NOT required when calibrating the Model
85 in accordance with the instructions outlined in the section entitled Calibration.
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APPENDIX F CALIBRATION VALUES TABLE

Table A: Calibration values for various atmospheric pressures and altitudes.
Note: This table is for your information only. It is not required for calibration.

Pressure Pressure Pressure Altitude Altitude Calibration

Inches of Hg | mm Hg kPA in feet in meters Value in %
30.23 768 102.3 -276 -84 101
29.92 760 101.3 0 0 100
29.61 752 100.3 278 85 99
29.33 745 99.3 558 170 98
29.02 737 98.3 841 256 97
28.74 730 97.3 1126 343 96
28.43 722 96.3 1413 431 95
28.11 714 95.2 1703 519 94
27.83 707 94.2 1995 608 93
27.52 699 93.2 2290 698 92
27.24 692 92.2 2587 789 91
26.93 684 91.2 2887 880 90
26.61 676 90.2 3190 972 89
26.34 669 89.2 3496 1066 88
26.02 661 88.2 3804 1160 87
25.75 654 87.1 4115 1254 86
25.43 646 86.1 4430 1350 85
25.12 638 85.1 4747 1447 84
24.84 631 84.1 5067 1544 83
24.53 623 83.1 5391 1643 82
24.25 616 82.1 5717 1743 81
23.94 608 81.1 6047 1843 80
23.62 600 80.0 6381 1945 79
23.35 593 79.0 6717 2047 78
23.03 585 78.0 7058 2151 77
22.76 578 77.0 7401 2256 76
22.44 570 76.0 7749 2362 75
22.13 562 75.0 8100 2469 74
21.85 555 74.0 8455 2577 73
21.54 547 73.0 8815 2687 72
21.26 540 71.9 9178 2797 71
20.94 532 70.9 9545 2909 70
20.63 524 69.9 9917 3023 69
20.35 517 68.9 10293 3137 68
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APPENDIX 4

Permit to Take Protected Species for Scientific Purposes,
Permit No. 1580-01
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